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CHAPTER 1. PURPOSE OF ADDENDUM 
The County of San Mateo Planning and Building Department, serving as the lead agency under the 
California Environmental Quality Act (CEQA), prepared the Final Environmental Impact Report 
(Final EIR) on the Highland Estates Subdivision Project (project) (State Clearinghouse #2007052068).  
At the County of San Mateo Planning Commission (Commission) public hearing on February 10, 2010, 
the Commission recommended that the County of San Mateo Board of Supervisors (Board) certify the 
Final EIR.  The Commission also recommended project approval and the adoption of the ordinances 
amending the Resource Management (RM) Zoning District Regulations, and the rezoning of two portions 
of the project site, subject to the revised findings and conditions of approval detailed in the April 12, 
2010, staff report prepared by the County of San Mateo Planning and Building Department.  The Board 
certified the Final EIR as complete and adequate on April 27, 2010, pursuant to CEQA; approved the 
project, including adoption of the ordinances and rezoning; and imposed conditions of approval.  

State CEQA Guidelines Section 15164 states that the lead agency shall prepare an addendum to a 
previously certified EIR if the project sponsor needs to make some changes or additions to a project and if 
certain conditions are met.  These conditions are based on State CEQA Guidelines Section 15162, which 
specifies the conditions that would require preparation of a subsequent EIR.  If none of the conditions 
described in Section 15162 calling for preparation of a subsequent EIR have occurred, then an addendum 
to an EIR is the appropriate document to complete environmental review of changes to a project.  
Specifically, an addendum to an EIR is appropriate if none of the following three conditions occur: 

1) Substantial changes are proposed in the approved project that will require major revision of the 
EIR due to the involvement of new significant environmental effects or a substantial increase in 
the severity of previously identified significant effects; 

2) Substantial changes occur with respect to the circumstances under which the project is being 
undertaken that will require major revision to the EIR due to the involvement of new significant 
environmental effects or a substantial increase in the severity of previously identified significant 
effects; or 

3) New information of substantial importance, which was not known and could not have been 
known at the time the EIR was certified as complete, shows that the project will have significant 
effects not previously disclosed, that the significant impacts previously disclosed will be 
substantially more severe, that mitigation measures or alternatives previously found infeasible 
would be feasible and effective in reducing one or more impacts but adoption declined by the 
project applicant, or that new mitigation measures or alternatives are required but adoption 
declined by the project applicant.  
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1.1 IDENTIFICATION OF ADDENDUM AS APPROPRIATE 
CEQA DOCUMENT 

With respect to the first condition, this addendum describes why the proposed changes to the approved 
project’s earthwork program for Lots 5 through 8 are not substantial to the extent that there would be 
(1) new significant environmental effects from those identified in the Final EIR, (2) a substantial increase 
in the severity of previously identified significant effects, or (3) the need for the adoption of any new or 
considerably different mitigation measures. 

With respect to the second condition, the circumstances and assumptions under which the project’s 
earthwork program and construction schedule were previously developed have changed since certification 
of the Final EIR.  As described below under Chapter 3, Modifications to the Implementation of the 
Approved Project, this change is a result of implementation of Mitigation Measure GEO-2b in the 
approved project’s Mitigation Monitoring and Reporting Program (MMRP) (see Appendix A to this 
addendum).  None of the other attributes of the approved project, including project footprint, locations of 
the home sites, and staging, are proposed to change.  With updated site-specific geotechnical information, 
the project sponsor is now proposing the changes to the approved project that are the subject of this 
addendum.  However, as noted under the first condition above, these changed circumstances and 
associated proposed changes do not require major revisions to the EIR due to the involvement of new 
significant environmental effects or a substantial increase in the severity of previously identified 
significant effects.  

With respect to the third condition, no new information of substantial importance that was not known and 
could not have been known at the time the EIR was certified as complete, beyond what is described under 
the second condition above, has become available since the Final EIR was certified.  Therefore, pursuant 
to State CEQA Guidelines Section 15164, none of the three conditions requiring the preparation of a 
subsequent or supplemental EIR has occurred, and the County of San Mateo Planning and Building 
Department has prepared this addendum to the certified Final EIR on the Highland Estates Subdivision 
Project.  

Consistent with State CEQA Guidelines Section 15164, this addendum to the Final EIR describes the 
proposed changes to the circumstances and assumptions under which the approved project is undertaken 
and analyzes the potential environmental effects of the proposed changes based on and using the same 
methodology as the analysis of the environmental impacts identified in the Final EIR, unless otherwise 
noted.  As presented below, this addendum explains why the proposed changes to the circumstances and 
assumptions under which the approved project is undertaken would not: 

1) result in any new significant environmental impacts; 

2) result in a substantial increase in the severity of impacts previously identified in the Final EIR; or  

3) require the adoption of any new or considerably different mitigation measures from those 
included in the Final EIR. 
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CHAPTER 2. BACKGROUND 

2.1 SUMMARY DESCRIPTION OF APPROVED PROJECT  
The 97‐acre Highland Estates site is located within an area known as the San Mateo Highlands 
neighborhood in an unincorporated area of San Mateo County, to the west of the San Mateo City limit 
(see Figure 1: Regional and Site Location Map).  Highway 92 and Interstate 280 (I‐280) are located 
south and west of the project site, respectively.  The Lower and Upper Crystal Springs Reservoirs are also 
west of the project site.  The Highland Estates site is bordered by Bunker Hill Drive to the north and 
northeast; Polhemus Road to the southeast; Ticonderoga Drive to the south; and Ticonderoga Drive, 
Lexington Avenue, and Yorktown Road to the west.  The Highland Estates site is predominately 
surrounded by single‐family residential uses.  Other surrounding land uses in the project area include the 
Crystal Springs United Methodist Church and the Crystal Springs Shopping Center east of the site; the 
Hillsborough West Apartments southeast of the site; and the Highlands Recreation Center west of the site.  
The Highlands Elementary School is approximately 200 feet northwest of the project site. 

The Highland Estates site has been subject to multiple land development proposals dating back over 
25 years.  The approved project consists of 11 lots on undeveloped portions around the perimeter of the 
97-acre site.  The Final EIR assumed concurrent construction of 11 single‐family homes ranging in size 
from approximately 2,800 to 3,600 square feet and other subdivision improvements, all to be completed 
in 1 year.  The residential lots total approximately 4.53 acres, located in three areas around the perimeter 
of the Highland Estates site along Ticonderoga Drive, Bunker Hill Drive, Cobblehill Place, and Cowpens 
Way.  The portion of the site zoned RM includes the development of nine lots, while the other two 
proposed dwelling units would be constructed on the single‐family residential-zoned portion of the site.  
The subdivision would result in a total of 11 single‐family home lots, and 92.43 acres of the site would be 
designated as open space.  Lots 1 through 4 are located along Bunker Hill Drive, along the northern 
boundary of the site, and Lots 5 through 8 are located along Ticonderoga Drive, along the southern 
boundary of the site.  Lots 9 and 10 are located at the end of Cobblehill Place at the south side of the 
project, and Lot 11 is located at the end of Cowpens Way in the southwesterly portion of the project site 
(see Figure 2: Aerial Imagery).  

The Highlands Estates project required several approvals from the County of San Mateo, including 
rezoning, a major subdivision permit, a lot line adjustment, an RM permit, and a grading permit.  As part 
of the project, the County of San Mateo also adopted a zoning text amendment to RM District regulations 
to allow for reduced setbacks for residential projects in urban areas that preserve open space.  This zoning 
text amendment, as approved by the Board, applies not only to the project but to all residential projects 
proposed in the RM District. 

With concurrent construction, the proposed earthwork for development of Lots 1 through 11 was 
estimated to require approximately 6,700 cubic yards (cy) of cut and the need for approximately 7,600 cy 
of fill with majority of the cut to be reused as fill (see Table 1: Proposed Earthwork of Approved 
Project).  The cut and fill quantities required for the development of driveways and other subdivision 
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improvements on all lots, including grading required to construct building pads to the sub-floor elevations 
shown on the Vesting Tentative Map and the removal of unstable soils, are reflected in this table.  

Table 1: Proposed Earthwork of Approved Project  

Area Proposed Cut (cy) Proposed Fill (cy) 

Lots 1–4 500 2,300 

Lots 5–8 4,700 700 A 

Lots 9 and 10 300 2,900 

Lot 11 1,200 1,000 

TOTAL 6,700 7,600 B 

Imported Fill 900 -- 

Notes:  cy = cubic yards 
A Includes 200 cubic yards of drain rock 
B Includes 900 cubic yards of imported fill 

Source:  Final EIR, p. 2.0-2 

Most of the cut (4,700 cy) is associated with the existing unconsolidated landslide materials on Lots 5 
through 8.  The proposed fill for the project is mainly for constructing building pads and driveways on 
Lots 1 through 4 and for the creation of flat areas on all the lots for access, play, and landscaping.  
Import/export volumes were assumed to be balanced with a need for the import of approximately 900 cy 
of fill, including 200 cy of drain rock.  The fill material, including drain rock, would be imported from 
nearby locations in the San Francisco Peninsula.  The expected haul routes were described as follows:  

• To Ticonderoga Drive, the haul routes would likely be from Highway 92 to Polhemus Road 
north.  

• To Bunker Hill Drive, the haul routes would likely be from Highway 92 and then west to Skyline 
Boulevard.  

Given that a typical haul truck can carry approximately 12 cy of earth materials, approximately 
75 construction truck trips (150 one-way trips) for import of additional fill materials was estimated for the 
approved project.  
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Figure 2: Aerial Imagery 
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2.2 ENVIRONMENTAL REVIEW PROCESS  
The County of San Mateo Planning and Building Department, serving as the lead agency under CEQA, 
prepared the Final EIR for the Highland Estates Subdivision Project.  The County of San Mateo published 
the Draft EIR on December 19, 2008, with a public comment period end date of February 17, 2009.  On 
February 11, 2009, the Commission held an informational public hearing on the December 2008 Draft 
EIR.  In response to public comments regarding the geotechnical analysis in the December 2008 Draft 
EIR, the Community Development Director announced that the December 2008 Draft EIR would be 
revised and recirculated to include the full geotechnical scope authorized by the Board on September 30, 
2008.  A Recirculated Draft EIR was published on September 14, 2009, and made available to the public 
from September 14, 2009, to November 9, 2009.  The September 2009 Recirculated Draft EIR addresses 
the geotechnical questions raised by the comments received on the December 2008 Draft EIR as well as 
other public comments.  The Final EIR, which responded to received comments on the September 2009 
Recirculated Draft EIR, was published on December 31, 2009, with a public comment period end date of 
January 14, 2010.  The Final EIR was subsequently updated to address public review of the Final EIR, 
additional community stakeholder input, and the Commission hearing on February 10, 2010.  

The County of San Mateo Planning and Building Department prepared the Findings for the project and 
the MMRP in accordance with State CEQA Guidelines Sections 15091 (Findings) and 15097 (Mitigation 
Monitoring or Reporting).  The Findings document identified impacts resulting from the approved 
project, and the MMRP outlines mitigation measures to reduce significant impacts to less-than-significant 
levels.  For the Board hearing on April 27, 2010, the County of San Mateo Planning and Building 
Department prepared a staff report (April 12, 2010) that included findings and conditions of approval 
resulting from public review of the Final EIR, additional community stakeholder input, and the 
Commission hearing on February 10, 2010.  The Board certified the Final EIR as complete and adequate 
on April 27, 2010, pursuant to CEQA; approved the project, including adoption of the ordinances and 
rezoning; and imposed conditions of approval.  

The Highland Estates Final EIR consists of (a) the September 2009 Recirculated Draft EIR, which is 
incorporated by reference; (b) a list of persons and organizations who commented on the September 2009 
Recirculated Draft EIR; (c) comments received on the September 2009 Recirculated Draft EIR; 
(d) revisions to the September 2009 Recirculated Draft EIR; (e) revisions to the Final EIR published on 
December 31, 2009; (f) the County of San Mateo Planning and Building Department’s responses to 
significant environmental points raised in the review and consultation process during public review of the 
Final EIR, through additional community stakeholder input, and at the February 10, 2010, Commission 
hearing; and (g) the approved MMRP.  Information in the Final EIR is incorporated by reference.  
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CHAPTER 3. MODIFICATIONS TO THE IMPLEMENTATION 
OF THE APPROVED PROJECT 

3.1 BACKGROUND 
As identified in previous geotechnical and geologic reports prepared for the Highland Estates site and 
summarized in the Final EIR, shallow landsliding is a known geologic/geotechnical condition in the 
project site area.  Development of the site and specifically the 11 lots in the approved project was 
concluded to be feasible by multiple geotechnical engineers—Treadwell and Rollo,1 Cornerstone Earth 
Group (the current geotechnical engineer-of-record), and other geotechnical engineers and engineering 
geologists—provided that geotechnical recommendations to mitigate the shallow landslides were 
implemented.2  Mitigation Measures GEO-1 and GEO-2b (see Appendix A to this addendum) are 
identified in the Final EIR and were incorporated as conditions of approval for project development.  
Mitigation Measures GEO-1 and GEO-2b require the preparation of design-level geotechnical 
investigations prior to site development and the incorporation of the recommendations of a qualified 
geotechnical engineer related to the conduct of future construction activities on the project site.  

In 2011, pursuant to Mitigation Measure GEO-1, the project applicant contracted with the Cornerstone 
Earth Group to perform a design-level geotechnical investigation for Lots 1 through 4 based on project 
applicant–provided information consisting of, but not limited to, the previously prepared 
geologic/geotechnical reports and the set of plans dated January 20, 2010, for Lots 1 through 11 titled 
“Highland Estates” prepared by BKF Engineers, Inc.  Based on the information provided in that design-
level geotechnical investigation, residences on Lots 1 through 4 were completed in 2016–2017.  

In 2015, pursuant to Mitigation Measure GEO-2b, the Cornerstone Earth Group performed an updated 
design-level geotechnical investigation for Lots 5 through 11 (see Appendix B to this addendum).3  
The general setting of Lots 5 through 11 is described as follows:  

“Lots 5 through 8 are located on the northern side of Ticonderoga Drive which slopes 
upward from Ticonderoga Drive with slopes as steep as approximately 2:1 to 2.5:14 . . . 
Lots 9 and 10 are located at the end of Cobblehill Place along the approximate crest of a 
ridge that slopes gently to steeply downward to the east, northeast away from the end of 
Cobblehill Place.  Lot 11 will be constructed at the end of Cowpens Way and generally 
slopes downward away from the end of Cowpens Way.”5 

 
1 Revised Geologic Evaluation, Environmental Impact Report, Highlands Estates Residential Development Report, San Mateo 

County, CA, Treadwell & Rollo, August 27, 2009 (see September 2009 Recirculated Draft EIR, Appendix 4.3). 
2 September 2009 Recirculated Draft EIR, Section 4.3, Geology and Soils, subsection 4.3.5.3, Project Impacts. 
3 Cornerstone Earth Group, Updated Geotechnical Investigation, Highland Estates Lots 5 through 11, Ticonderoga 

Drive/Cobblehill Place/Cowpens Way, San Mateo California, October 30, 2015 (see Appendix B of this addendum). 
4 Ratio provided in Horizontal:Vertical 
5 Cornerstone Earth Group, Updated Geotechnical Investigation, Highland Estates Lots 5 through 11, Ticonderoga 

Drive/Cobblehill Place/Cowpens Way, San Mateo California, October 30, 2015, p. 2 (see Appendix B of this addendum). 
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Based on progress on the issued building permits, residences on Lots 9 through 11 are expected to be 
completed in June 2021.  Construction and grading requirements dated July 13, 2020, identified 
applicable conditions of approval required for development of Lots 9 through 11 including, but not 
limited to, a grading/construction traffic management plan, including requirements to be met for winter 
grading between October 1 and April 30 (Improvement Measure TRANS-1); construction dust control 
plans; Mitigation Measure AQ-1 requirements for construction air quality; Mitigation Measure NOI-1 
requirements for construction equipment noise abatement; and biological resource mitigation measures 
(e.g., Mitigation Measure BIO-2d and Mitigation Measure BIO-5a for Lot 11).  

In carrying out the required design-level geotechnical investigation for Lots 5 through 11, it became 
evident to the project applicant and the County of San Mateo that the amount of soil that must be removed 
from Lots 5 through 8 to enable homes to be safely constructed is greater than the amount of soil removal 
previously documented in the EIR.  As part of the design-level geotechnical investigation for construction 
of the home on Lots 5 through 8, Cornerstone Earth Group supplemented prior findings and 
recommendations related to the slope stability analysis and provided landslide mitigation plans and details 
so that all unstable soils are fully removed and structures and retaining walls are fixed with drilled pier 
foundations to protect from future slope instability (see Appendices B and C of this addendum).  
Therefore, the focus of the analysis in Chapter 4 of this addendum is on the new circumstances and 
assumptions for the earthwork required for completion of the approved project. 

3.2 PROPOSED MODIFICATIONS 
The specific changes to the earthwork program, and the associated increase in construction truck trips and 
the construction schedule for development of Lots 5 through 8, are directly related to findings from the 
required design-level geotechnical investigation prepared by Cornerstone Earth Group.  The specific 
changes are further informed by the September 11, 2018 “Highland Estates – Lots 5 through 8 
Improvement Plans” prepared by BKF Engineers, Inc. (see Appendix C to this addendum), and 
subsequent clarifying information from communications between the project applicant’s geotechnical and 
engineering consultants and the County of San Mateo Planning and Building Department. 

The specific differences between the circumstances and assumptions under which the approved project 
was to be undertaken, and the way in which the project is presently proposed to be undertaken, consist of 
the following:  

• The EIR assumed that all 11 lots would be built concurrently over 1 year (starting in June 2009 
with completion in June 2010, as evaluated in the air quality modeling), whereas actual buildout 
of the project has occurred in phases, with Lots 1 through 4 constructed in 2016–2017, Lots 9 
through 11 currently under construction (2020–2021), and Lots 5 through 8 proposed for 
construction in 2021–2022.  As a result, the assumption in the EIR that import/export volumes 
would be balanced and would therefore not require off-hauling of excavated soils for disposal at 
the Ox Mountain Landfill is no longer applicable. 



Highland Estates Subdivision Project EIR Addendum 
Chapter 3. Modifications to the Implementation of the Approved Project 

3-3 

• The overall volume of imported fill and exported soil, and the associated truck trips, will increase 
due to the removal of unstable soils associated with the mapped landslides, soils deemed 
unsuitable for on-site reuse as fill, and the resulting need to import suitable fill materials.  While 
the new circumstances and assumptions are a direct result of the implementation of Mitigation 
Measure GEO-2b, the number of construction truck trips is greater than that considered in the 
EIR and its supporting air quality modeling. 

• The need for a greater amount of cut and fill on Lots 5 through 8 has extended the time during 
which construction activities will occur on Lots 5 through 8.  As a result, the construction 
schedule assumption in the EIR for the duration of construction activities, i.e., an approximately 
3- to-5-week period, has increased to accommodate the amount of site grading and other 
construction to an approximately 10-week period.  

As described in the EIR, Lots 5 through 8 are located along the north side of Ticonderoga Drive on 
steeply sloping woodland and grassland with a moderately dense growth of coast live oak trees and other 
trees, such as California bay and toyon, as well as grasses and shrubs.  The lots are bounded by residential 
development to the west and north, undeveloped land to the east, and Ticonderoga Drive on the south.  
Table 2: Changes to Proposed Earthwork for Lots 5 through 8 presents the revisions to the proposed 
earthwork for Lots 5 through 8 compared to that under the approved project. 

Table 2: Changes to Proposed Earthwork for Lots 5 through 8 

Area Approved 
Cut (cy) 

Approved 
Fill (cy) 

Revised Cut 
(cy) 

Revised 
Fill (cy) 

Revised Cut 
after Balance 

(cy) 

Cut for 
Landslide 

Mitigation (cy) 
Change in 
Cut (cy) 

Lots 5–8 4,700 700 5,230 320 4,910 2,880 +7,790 

TOTAL 4,700 700 A 5,230 320 4,910 2,880 +7,790 

Notes:  cy = cubic yards 
A Includes 200 cubic yards of drain rock for Lots 5–8. 

Source: County of San Mateo, Highland Estates Recirculated Draft EIR, September 2009, pp. 3.0-23, 3.0-29, and 4.4-31; Board Staff Report, April 12, 
2010, Table 8-Changes to Proposed Earthwork, pp. 28–29; BKF Engineers, Inc., Technical Memorandum re: Grading Associated with Highland 
Estates Lots 5 through 11, March 7, 2019; and County of San Mateo, Spreadsheet for Grading for Chamberlain Project Lots 5-8 June 25, 2020. 

The grading activities necessary to prepare the lots for the building pads and provide slope stability for 
home foundations include excavation and stockpiling of soils for reuse as compacted fill; creation of 
engineered slopes and stepped foundations; and installation of retaining walls.  Piers drilled into the 
underlying bedrock would be installed for each lot to provide slope stability for the future homes and 
retaining walls that would be built.  These same construction activities would continue to be used; 
however, for development to be safely undertaken on Lots 5 through 8, revisions to the project require 
an increased volume of earthwork to remove the two mapped landslides and the existing fills within the 
location of proposed improvements and to provide stable slopes for construction.  With Lots 1 through 4 
and Lots 9 through 11 completed and near completion, respectively, and limited balancing opportunities 
between Lots 5 through 8 (approximately 320 cy), the proposed changes translate into the generation of 
7,790 cy of cut soils requiring approximately 650 construction truck trips (1,300 one-way trips) for 
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removal and disposal, and up to an additional 7 weeks for completion of grading activities on Lots 5 
through 8, for a total of 10 weeks. 

With regard to Lots 5 through 8, none of the other attributes of the approved project, including project 
footprint, locations of the home sites, and staging, have changed. Construction on Lots 5 through 8 would 
continue to consist of multi-level, single-family, wood-framed houses designed to step up the hill and 
follow the natural contours.6  The structures would be supported on drilled pier and grade beam 
foundations with raised wood or structural concrete slab floors with driveways and garages anticipated to 
be located adjacent to Ticonderoga Drive.  Shared driveways to access individual garages would be 
developed to limit curb cuts on Ticonderoga Drive.  Other lot improvements would include utilities, 
bioretention planters, retaining walls to retain fill adjacent to garage and lower house walls, and 
landscaping.  However, as noted above, substantial additional earthwork is expected for landslide repair 
(see Appendices B and C to this addendum). 

 

 

 
6 Highland Estates – Lots 5 through 8 Improvement Plans in Appendix C to this Addendum. 
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CHAPTER 4. ENVIRONMENTAL IMPACT ANALYSIS 
This chapter includes an analysis of the impacts of the project as modified for development of Lots 5 
through 8.  The changes described are evaluated to determine whether they would result in a new 
significant impact or increase the severity of previously disclosed impacts of the approved project as 
identified in the Final EIR.  The Final EIR evaluated the following environmental resource topics: 
Aesthetics, Biological Resources, Geology and Soils, and Other Resource Topics.7  The other 
environmental resource topics determined to be potentially significant and addressed in the Final EIR 
were greenhouse gas (GHG) emissions, construction‐related air emissions, construction‐related noise 
levels, hazards associated with naturally occurring asbestos, risks associated with wildland fires, potential 
traffic impacts, and wastewater impacts.  Project effects related to all other environmental resource topics 
were (1) determined in the Initial Study prepared for the project to be less than significant with mitigation, 
(2) determined through the Initial Study analysis to not be applicable or to have no impact, or 
(3) determined to generate environmental impacts that would be clearly less than significant.8  

The following environmental resource topics, and all other issue areas required to be evaluated under 
CEQA, have been reevaluated in this addendum for the project modifications needed for development of 
Lots 5 through 8.  As the analysis shows, the changes to the proposed earthwork and the extension to the 
construction timeline for Lots 5 through 8 would not result in additional significant environmental 
impacts not addressed in the Final EIR or increase the severity of previously identified environmental 
impacts.  No new mitigation measures (as incorporated as conditions of approval) are required; however, 
minor modifications to an element of the construction air quality mitigation measure identified to reduce 
the less-than-significant construction-related air quality impacts are recommended.  This recommendation 
is based on improvements in the performance of off-road construction equipment since the project was 
originally analyzed, which render the originally proposed off-road Tier 1 and Tier 2 mitigation measure 
obsolete. Additionally, there are no other changed circumstances that would alter the impacts analysis of 
the proposed development, as modified, inclusive of the tools and methodologies used to evaluate such 
impacts, e.g., air quality modeling software, and updates to the State CEQA Guidelines and Appendix G 
(Initial Study Checklist). 

4.1 AESTHETICS  
Potential impacts related to aesthetics are discussed in Section 4.1 of the September 2009 Recirculated 
Draft EIR and Section 2.0 of Final EIR.  The change in the cut and fill volumes and associated increase to 
the construction schedule and the number of construction truck trips would not result in aesthetic impacts 
not already disclosed in the Final EIR.  As proposed, both levels of the newly constructed homes on 
Lots 5 through 8 would continue to remain visible from Ticonderoga Drive since the land in this portion 
of the site slopes upwards away from the road.  There are no proposed changes related to the footprint or 

 
7 September 2009 Recirculated Draft EIR Chapter 4, Sections 4.1 through 4.4, and December 2009 Final EIR Section 2.3, 

pp. 2.0-2 to 2.0-6. 
8 September 2009 Recirculated Draft EIR Chapter 4, Section 4.4.3, pp. 4.4-41 to 4.4-61, and Appendix 1.0, Initial Study, 

pp. 14–97. 
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elevation of these homes.  Therefore, Impacts AES-1 through AES-4, which are based on home elevations 
and locations and potential effects on scenic vistas and the existing visual character, remain unchanged 
and the same improvement measures apply to the completion of the project as presently proposed 
(Improvement Measure AES-1a, Improvement Measure AES-1b, and Improvement Measure AES-2).  
There are no other changes in circumstances, e.g., designation of additional scenic corridor areas and 
roads or changes to the design of the proposed homes, that would affect the aesthetic impacts of the 
proposed development, as modified.9 

4.2 BIOLOGICAL RESOURCES  
Potential impacts related to biological resources are discussed in Section 4.2 of the September 2009 
Recirculated Draft EIR and Section 2.0 of the Final EIR.  The change in the cut and fill volumes and the 
associated increase to the construction schedule and the number of construction truck trips would not alter 
the project footprint, including the building footprints and grading limits, as presented in the Final EIR.  
The type of construction activities associated with the proposed earthwork for Lots 5 through 8 and 
associated construction truck traffic would not be substantially greater in magnitude nor cover area 
beyond the limits of the site preparation activities of the approved project such that new biological 
resources impacts would be introduced or previously disclosed impacts in the Final EIR would be 
increased.  Because the duration of construction activities on the site (up to 7 additional weeks for a total 
of 10 weeks) and additional construction truck traffic would extend the period that active nests could 
potentially be exposed to construction-related noise, this information will be considered at the time that 
Mitigation Measure BIO-2b (nesting bird surveys) is implemented.  However, the proposed earthwork 
changes would not affect the timing of the nesting bird surveys or the nature of the construction noise 
generated by trucks and site activities.  Thus, changes to grading and other construction activities would 
not result in additional significant environmental impacts not addressed in the Final EIR or increase the 
severity of previously identified environmental impacts.  Therefore, Impacts BIO-1 through BIO-11 
remain unchanged and the same mitigation measures (as incorporated as conditions of approval) still 
apply to the completion of the project as presently proposed (Mitigation Measures BIO-2a, BIO-2b, 
BIO-2c, and BIO-2d [protection of woodrat nests, nesting birds, bats, and red legged frogs, respectively]; 
Mitigation Measure BIO-3 [tree protection]; Mitigation Measures BIO-5a, BIO-5b, and BIO-5c [willow 
scrub habitat protection, erosion control plan, and lighting plan, respectively]; and Mitigation Measure 
BIO-6 [purple needlegrass protection]).  Based on a review of the California Natural Diversity Database10 
and California Native Plant Society,11 no other sensitive or protected species have potential to be 
impacted by the project, as modified, nor would there be a substantial increase in the severity of impacts 
previously identified in the Final EIR.  Thus, there are no other changes in circumstances that would 
affect the impacts of the proposed development, as modified, on biological resources. 

 
9 County of San Mateo, Scenic Corridor Areas in San Mateo County, https://data.smcgov.org/Government/Scenic-Corridor-

Areas-in-San-Mateo-County/x3gh-mff3, accessed March 1, 2021. 
10 California Department of Fish and Wildlife, California Natural Diversity Database RareFind5, CDFW 2003, as updated 2021, 

accessed March 1, 2021. 
11 California Native Plant Society, Inventory of Rare and Endangered Plants (online edition, v8-03 0.39), California Native 

Plant Society Rare Plant Program, Sacramento, CA, http://www.rareplants.cnps.org, CDFW accessed March 1, 2021.  

https://data.smcgov.org/Government/Scenic-Corridor-Areas-in-San-Mateo-County/x3gh-mff3
https://data.smcgov.org/Government/Scenic-Corridor-Areas-in-San-Mateo-County/x3gh-mff3
http://www.rareplants.cnps.org/
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4.3 GEOLOGY AND SOILS  
Potential impacts related to geology and soils are discussed in Section 4.3 of the September 2009 
Recirculated Draft EIR and Section 2.0 of the Final EIR.  The analysis of impacts provided in the EIR 
focused on the locations of the proposed homes and subdivision improvements relative to landslides, 
unstable geologic units, and other potential geologic hazards, and concluded that the proposed residential 
development is feasible from a geologic perspective with the implementation of proposed mitigation 
measures which require, among other things, mitigation/repair of active landslides that pose a potential 
hazard to the development of Lots 5 through 8 along Ticonderoga Drive and the selection and building of 
foundation systems for all proposed residences that would be expected to result in satisfactory building 
performance.12   

The change to cut and fill volumes on Lots 5 through 8 is a function of on-site monitoring and more 
refined characterization of the underlying soils and extent of landslide repair resulting from 
implementation of Mitigation Measures GEO-1 and GEO-2b of the EIR (as incorporated as conditions of 
approval).  Implementation of Mitigation Measure GEO-2a, which is specific to the development of 
Lots 7 and 8, requires that “materials used to construct the buttress fill should have effective strength 
parameters equal to or better than the parameters used in the Treadwell & Rollo 2009 study.”13  This 
mitigation addresses the static and seismic slope stability of the proposed buttress fill repair solution.  
Further, the proposed earthwork changes necessary for completion of Lots 5 through 8 would not alter the 
locations of homes or subdivision improvements.  Although the total volume of soil export is greater, the 
geologic hazards remain the same as those analyzed in the EIR and the solutions to reduce those hazards, 
as presented in the mitigation measures, also remain the same.  There are no other changes in 
circumstances that would affect the geology and soils impacts of the proposed development, as modified.  
Therefore, the conclusion for Impacts GEO-1 through GEO-6 remain unchanged and all mitigation and 
improvement measures (as incorporated as conditions of approval), including Mitigation Measure 
GEO-2a (buttress fill parameters for Lots 7 and 8), Improvement Measure GEO-3 (stormwater pollution 
prevention plan), Mitigation Measure GEO-4 (seismic design criteria), and Mitigation Measure GEO-5 
(expansive soils), apply to the completion of the project as presently proposed.   

4.4 ENVIRONMENTAL RESOURCE TOPICS DETERMINED 
TO BE POTENTIALLY SIGNIFICANT IN THE EIR 

Based on the conclusions of the Final EIR which evaluated the effects of the development of 11 single-
family homes on Lots 1 through 11, this section of the addendum is focused on topics that were 
determined to be potentially significant.  These environmental resource topics are evaluated below in 
adequate detail with respect to the project modifications and, where applicable, other changed 
circumstances. 

 
12 County of San Mateo, Highland Estates Recirculated Draft EIR, September 2009, Appendix 4.3 (Revised Geologic 

Evaluation), p. 21.  
13 County of San Mateo, Highland Estates Recirculated Draft EIR, September 2009, Section 4.3, p. 4.3-33. 
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4.4.1 Global Climate Change  
Potential impacts related to climate change are discussed in subsection 4.4.2.1 of the September 2009 
Recirculated Draft EIR and Section 2.0 of the Final EIR.  As discussed there, to assess the impact of the 
proposed project with respect to global climate change and cumulative GHG emissions, the project’s 
construction and operational GHG emissions were quantified on a carbon dioxide equivalent (CO2E) 
basis.  In addition, the project was evaluated based on its ability to meet the emissions reduction targets 
and strategies prescribed in Assembly Bill (AB) 32, as well as the extent to which the project would offset 
associated vehicle miles traveled (VMTs) and GHG emissions.  As concluded, the project features and 
site characteristics, including a modest increase in VMT due to the suburban location and its relatively 
small size, were determined to be consistent with implementing programs, policies, and regulations to 
achieve the statewide GHG emission reduction goals established under AB 32 and to follow the County 
of San Mateo’s Green Building Ordinance and other residential energy efficiency measures.  Thus, the 
approved project would result in negligible direct and indirect contributions to cumulative GHG 
emissions and global climate change.   

Since certification of the Final EIR, the Bay Area Air Quality Management District (BAAQMD) has yet 
to establish thresholds of significance for construction-related GHG emissions; however, the County of 
San Mateo Planning and Building Department has completed the 2013 Energy Efficiency Climate Action 
Plan. The 2013 Energy Efficiency Climate Action Plan includes a GHG inventory of all the emissions 
that resulted from the unincorporated areas of San Mateo County and a list of various proposed measures 
to reduce these emissions.  The 2013 Energy Efficiency Climate Action Plan satisfies the BAAQMD’s 
requirements for a Qualified GHG Reduction Strategy.  In addition, the County of San Mateo adopted the 
2016 California Green Building Standards Code since certification of the Final EIR, incorporating and 
updating the Green Building Ordinance in the process. Thus, development projects that comply with the 
County of San Mateo’s Energy Efficiency Climate Action Plan and the 2016 California Green Building 
Standards Code, as adopted by the County of San Mateo, are projects with less-than-significant impacts 
on GHG emissions.   

The County of San Mateo Office of Sustainability is currently working with the County of San Mateo 
Planning and Building Department to update the plan and demonstrate how the County of San Mateo 
will meet its emissions reduction targets, consistent with AB 32-targeted reductions for 2035 and the 
recommendations of the BAAQMD.  The measures in the 2013 Energy Efficiency Climate Action Plan 
to reduce GHG emissions focus on adopting green building standards and ordinances, streamlining 
permitting processes and incentivizing adoption of clean energy systems and water-conserving products, 
and making updates to general plan and municipal codes to promote water conservation practices.   

The change in cut and fill volumes and the associated increase in the duration of the construction 
schedule, number of construction truck trips, and construction site activity would result in additional 
construction-related GHG emissions. While construction-related GHG emissions would increase due to 
increased earthwork and additional construction truck trips, the completion of the project as presently 
proposed would continue to comply with applicable plans, policies, and regulations for GHG reduction 
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such as limits on idling time of construction vehicles, use of clean fuels, and maintenance of all 
construction equipment in a good state of repair.  Therefore, the conclusions under EIR Impact GCC-1 
remain unchanged.  Additionally, with no changes to the land use program or other operational 
characteristics of the project, the operational-related GHG emissions estimated for the project, including 
those from mobile sources, would remain the same as described in the EIR.  As noted, the completion of 
the project as presently proposed would continue to comply with applicable plans, policies, and 
regulations for GHG reduction, including those identified in the 2013 Energy Efficiency Climate Action 
Plan (e.g., limiting idling and utilizing cleaner fuels, equipment, and vehicles to exceed the BAAQMD 
requirements); thus, the development of a qualified GHG reduction strategy is not a changed 
circumstance that would result in additional significant environmental impacts not addressed in the Final 
EIR or increase the severity of previously identified environmental impacts. 

4.4.2 Construction-Related Air Quality  
Air pollutant standards have been identified by the U.S. Environmental Protection Agency (EPA) and the 
California Air Resources Board (CARB) for the following six criteria air pollutants that affect ambient air 
quality: ozone, carbon monoxide (CO), particulate matter (PM), nitrogen dioxide (NO2), sulfur dioxide 
(SO2), and lead.  Subsets of PM have also been identified for which permissible levels have been 
established.  These include PM of 10 microns in diameter or less (PM10) and PM of 2.5 microns in 
diameter or less (PM2.5).  These air pollutants are called “criteria air pollutants” because they are regulated 
by specific public health- and welfare-based criteria.   

Potential impacts related to construction-related air quality emissions are discussed in subsection 4.4.2.2 
of the September 2009 Recirculated Draft EIR and Section 2.0 of Final EIR.  As discussed in the Final 
EIR, construction-related air pollutant emissions are temporary due to the short-term nature of such 
activities, and, with full implementation of feasible construction emission control measures recommended 
in the BAAQMD CEQA Air Quality Guidelines, exposure to particulate matter emissions during such 
activities can be measurably reduced.  Development of the project site as approved would result in air 
pollutant emissions that could be potentially significant without implementation of best management 
practices as promulgated by the BAAQMD.  Thus, Mitigation Measure AQ‐1, identified in the Final EIR 
and incorporated as a condition of approval (see pp. 4-8 to 4-9), requires the project applicant to follow 
BAAQMD-recommended and additional respirable particulate matter (PM10) reduction practices by 
including them in the contractor construction documents. 

A review of the differences in the cut/fill volumes included in the EIR analyses and the original 
construction emissions technical construction air quality modeling,14 as summarized below, informed the 
approach to the assessment of the effects of the changes in the volumes of the import/export and the 
associated construction truck trips necessary for completion of the project: 

 
14 County of San Mateo, Highland Estates Recirculated Draft EIR, September 2009, pp. 3.0-23, 3.0-29, and 4.4-31; 

Appendix 4.4 of the September 2009 Recirculated Draft EIR; and Board Staff Report, April 12, 2010, Table 8-Changes to 
Proposed Earthwork, pp. 28–29.  
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• The December 2008 Draft EIR analysis estimated the cut/fill volumes for Lots 1 through 4 
(500 cy/200 cy), Lots 5 through 8 (1,000 cy/800 cy), and Lots 9 through 11 (2,200 cy/4,200 cy) 
with import of 2,000 cy (167 construction truck trips [334 one-way trips]), assuming a 12-cy load 
for each haul truck).  

• The September 2009 Recirculated Draft EIR documented changes to proposed earthwork for 
Lots 5 through 8 (1,000 cy/1,000 cy), increasing the fill volume by 200 cy.  The estimates for 
Lots 1 through 4 and Lots 9 through 11 remained the same.  The addition of 200 cy of drain rock 
import for Lots 5 through 8 resulted in a construction truck trip increase from 167 (334 one-way) 
trips to 183 (366 one-way) trips (based on a 12-cy load).   

• The December 2009 Final EIR included final changes certified by the Board in April 2010.  
Changes to proposed earthwork included revised cut/fill estimates for Lots 1 through 4 
(500 cy/2,300cy), Lots 5 through 8 (4,700 cy/700 cy), and Lots 9 through 11 (1,500 cy/3,900 cy) 
and continued to assume concurrent construction.  The volume of total imported fill materials was 
reduced from 2,200 cy to 900 cy, including the 200 cy of drain rock for Lots 5 through 8.  The 
reduction to 900 cy of imported fill resulted in a construction truck trip decrease from 183 (366 
one-way) trips to 75 (150 one-way) trips (based on a 12-cy load). 

• URBEMIS2007,15 used to calculate air quality emissions for the 2008 December Draft EIR, 
included construction-related emissions; however, the 167 construction truck trips (334 one-way 
trips) for import of 2,000 cy of fill were not included.  URBEMIS2007 was not updated with the 
September 2009 Recirculated Draft EIR or the Final EIR. 

Furthermore, the tools and methodologies for estimating air pollutant emissions have been updated since 
the certification of the Final EIR.  California Emissions Estimator Model (CalEEMod) Version 2016.3.2 
is now the air quality modeling software recommended for quantification of construction and operational 
emissions by the California Air Pollution Control Officers Association.16  It replaced the software in use 
at the time of the original air quality modeling (URBEMIS2007 Version 9.2.4).  Additionally, thresholds 
of significance have been updated and/or established by the BAAQMD as part of the 2010 and 
2017 revisions to the BAAQMD CEQA Air Quality Guidelines.  Notably, thresholds of significance have 
been established based on average pounds per day limitations.  The original analysis did not disclose the 
anticipated pound-per-day emission rate.  CalEEMod is used for the updated impact analysis of the 
project, as modified, and the results are compared with the updated BAAQMD significance thresholds.  

 
15 The December 2008 Draft EIR GHG emissions and air quality analyses were completed using URBEMIS2007 Version 9.2.4.  

The air quality modeling results are included in Appendix 4.4 of the September 2009 Recirculated Draft EIR and were not 
updated to address revisions to the originally proposed project that was the subject of the technical analysis in the December 
2008 Draft EIR. 

16 CalEEMod Version 2016.3.2 is a statewide land use emissions computer model designed to provide a uniform platform for 
government agencies, land use planners, and environmental professional to quantify potential criteria pollutant and GHG 
emissions associated with land use projects.  Because CalEEMod is the standard model used to estimate emissions from land 
use projects, the revised analysis for Lots 5 through 8 was run using CalEEMod.  Additionally, since the original 2008 
December Draft EIR used URBEMIS for the analysis, the original project emissions were reevaluated using CalEEMod to 
better understand originally proposed project impacts based on the more refined methodologies and emission factors available 
in CalEEMod.  
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As part of the updated construction air quality analysis for the approved project and project as modified, 
the assumptions for the construction analysis year(s) and the statewide fleet mix from the CARB 
inventory for off-road construction equipment have been updated to reflect current information related to 
EPA certification.  And finally, since certification of the Final EIR, the regional clean air plan (2017 Bay 
Area Clean Air Plan) has been updated.  

The proposed changes in site preparation, excavation depths, and grading activities and the associated 
increase in the duration of the construction schedule, number of construction truck trips, and construction 
site activity would result in construction-related criteria air pollutant emissions above those estimated in 
the construction air quality analysis in the EIR.  Following completion of grading, truck movement would 
be involved with the delivery of construction materials to the project site.  However, none of the proposed 
changes to earthwork for Lots 5 through 8 would alter the home construction phase; thus, the number of 
daily vendor truck trips to the site during construction and the construction site activities would be 
expected to remain the same. The differences between the project as originally proposed and the revised 
project are listed below:  

• An increase in the grading phase duration (from roughly 3 to 5 weeks to roughly 10 weeks);  

• A 7,790 cy increase in export volumes; and 

• An increase in export trips from the 167 construction truck trips (334 one-way trips) originally 
analyzed to 649.2 export round trips (rounded up to 650 for conservatism [1,300 one-way trips]). 

The project modifications analyzed herein center on Lots 5 through 8 due to proposed changes from the 
conditions previously analyzed for these lots.  In order to make a direct comparison between the 
originally analyzed conditions and the project modifications, the original analysis was re-run using 
CalEEMod.  Therefore, to complete this analysis, the original project assumptions (originally analyzed for 
the entirety of Lots 1 through 11) were updated to address the change in platform—from URBEMIS to 
CalEEMod—and scaled to derive assumptions for a CalEEMod analysis of Lots 5 through 8 as originally 
proposed.  Additionally, as noted above, the assumption for the construction year analysis has changed 
from 2009/2010 to 2021/2022, and the CalEEMod default assumptions, as provided by CARB, for off-
road construction equipment emissions factors by model year and horsepower, have changed to 
incorporate technological improvements for vehicle diesel emissions reduction.  A separate CalEEMod 
analysis was then completed to determine impacts from Lots 5 through 8 as revised (see Appendix D to 
this addendum). 

Construction on Lots 5 through 8: Original and Current Proposal for 
Project Implementation  
Table 3: Comparison of Lots 5–8 Average Daily Construction-Related Criteria Air Pollutant 
Emission Levels in Pounds per Day provides a comparison of unmitigated and mitigated construction-
related criteria air pollutant emissions specific to Lots 5 through 8 of the project site, as originally and as 
currently proposed.  The BAAQMD has established thresholds of significance for construction emissions 
since the certification of the EIR (see Table 3).  Projects that would result in criteria air pollutant 



Highland Estates Subdivision Project EIR Addendum 
Chapter 4. Environmental Impact Analysis  

4-8 

emission levels below these average daily pound-per-day thresholds (i.e., 54 pounds per day for reactive 
organic gases [ROG], nitrogen oxides [NOx], and fine particulate matter [PM2.5] and 82 pounds per day 
for respirable particulate matter [PM10]) would not violate an air quality standard, contribute substantially 
to an air quality violation, or result in a cumulatively considerable net increase in criteria air pollutants 
within the air basin.17  Construction emission levels for completion of the project as originally proposed 
and as revised are presented in Table 3 to determine if the new thresholds of significance would be 
exceeded and/or if the changes to the project would result in a substantial increase in the severity of 
Impact AQ-1.  

As shown in Table 3, construction-related criteria air pollutant emission levels for Lots 5 through 8 
would be well below BAAQMD construction thresholds both as originally proposed and as revised.  
Additionally, the results presented in Table 3 show that construction-related criteria air pollutant 
emission levels for the project as now proposed would not result in a substantial increase in the severity of 
Impact AQ-1.  The CalEEMod runs (unmitigated and with implementation of Mitigation Measure AQ-1) 
indicate that increases in construction emissions to complete the project as currently proposed (i.e., the 
650 construction truck trips [1,300 one-way trips] necessary to address changes in cut and fill volumes on 
Lots 5 through 8) would not be substantial such that new significant environmental effects or a substantial 
increase in the severity of the previously identified significant effects would occur because the emission 
levels would be below the CEQA thresholds for average daily construction emissions.  Thus, the 
measures identified under Mitigation Measure AQ-1 for the project and adopted as a condition of 
approval (presented below) would continue to apply to the completion of the project as presently 
proposed and would continue to minimize less-than-significant construction-related emission levels. 

Table 3: Comparison of Lots 5–8 Average Daily Construction-Related Criteria Air Pollutant 
Emission Levels in Pounds per Day 

A. CALEEMOD Original Unmitigated 
Construction Emission Levels for Lots 5–8 ROG NOx CO SO2 PM10 PM2.5 

2021 Average Daily A 1.12 10.07 9.51 0.02 1.28 0.79 

2022 Average Daily  13.90 0.99 1.32 0.00 0.08 0.06 

Construction Phase Maximum  13.90 10.07 9.51 0.02 1.28 0.79 

2017 BAAQMD Construction Threshold  54 54 N/A N/A 82 54 

B. CALEEMOD Original Mitigated 
Construction Emission Levels for Lots 5–8 ROG NOx CO SO2 PM10 PM2.5 

 2021 Average Daily  1.12 10.07 9.51 0.02 0.94 0.63 

 2022 Average Daily  13.90 0.99 1.32 0.00 0.08 0.06 

 Construction Phase Maximum  13.90 10.07 9.51 0.02 0.94 0.63 

 2017 BAAQMD Construction Threshold) 54 54 N/A N/A 82 54 

 
17 BAAQMD, CEQA Air Quality Guidelines, May 2017, p. 8-2, http://www.baaqmd.gov/~/media/files/planning-and-

research/ceqa/ceqa_guidelines_may2017-pdf.pdf?la=en, accessed March 1, 2021. 

http://www.baaqmd.gov/%7E/media/files/planning-and-research/ceqa/ceqa_guidelines_may2017-pdf.pdf?la=en
http://www.baaqmd.gov/%7E/media/files/planning-and-research/ceqa/ceqa_guidelines_may2017-pdf.pdf?la=en
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C. CALEEMOD Proposed Unmitigated 
Construction Emission Levels for Lots 5–8 ROG NOx CO SO2 PM10 PM2.5 

 2021 Average Daily  1.28 12.67 11.22 0.02 2.06 1.20 

 2022 Average Daily  3.68 5.96 6.45 0.01 0.39 0.29 

 Construction Phase Maximum  3.68 12.67 11.22 0.02 2.06 1.20 

 2017 BAAQMD Construction Threshold  54 54 N/A N/A 82 54 

D. CALEEMOD Proposed Mitigated 
Construction Emission Levels for Lots 5–8 ROG NOx CO SO2 PM10 PM2.5 

 2021 Average Daily  1.28 12.67 11.22 0.02 1.37 0.87 

 2022 Average Daily  3.68 5.96 6.45 0.01 0.36 0.28 

 Construction Phase Maximum  3.68 12.67 11.22 0.02 1.37 0.87 

 2017 BAAQMD Construction Threshold  54 54 N/A N/A 82 54 

Notes: N/A = not applicable 
A Average daily emissions in pounds per day are derived based on the length of the construction period working days during each calendar year.  The 

worst-case average daily emission rates for 2021 or 2022 are included in the table.  The higher ROG emission rates during the original project 
scenario are a result of the short-averaging time (only 10 days in the calendar year), which is made up mostly of the architectural coatings phase. The 
site preparation phase, paving phase, building construction phase, and architectural coating phase are the same length in both the analyses (original 
and proposed). The only phase where the length of phase differs is the grading phase (25 working days proposed in the original project versus 54 
days under the project as revised). 

It is important to note that CalEEMod emission factor rates for the off-road equipment used during 
construction are based on the statewide fleet mix from CARB’s off-road inventory model per year and 
horsepower.  Because the construction years proposed for the project, as modified for completion, have 
been updated to 2021 and 2022 when most equipment expected to be available would meet EPA’s Tier 3 
and Tier 4 standards, implementing Tier 1 and Tier 2 mitigation for off-road equipment, as specified in 
the mitigation measure, results in higher mitigated emissions than unmitigated emissions.  This is due to 
the statewide fleet mix being composed of engines of a higher Tier rating on average than the proportions 
of Tier 1 and 2 equipment originally proposed as mitigation for the project by phase.  Thus, Mitigation 
Measure AQ-1, as detailed below, should be revised as follows, with outdated information shown in 
strikethrough.  See the MMRP, included as Appendix A, for the same update to Mitigation Measure 
AQ-1.  The removal of outdated mitigation measures is necessary since the use of Tier 1 and Tier 2 
technology would be likely to increase emission levels from the project.  Additionally, new mitigation 
measures for off-road equipment are not needed to keep the project below thresholds of significance and 
therefore having a less-than-significant impact.  

Revised Mitigation Measure AQ-1:  The Project Applicant shall require that the following 
BAAQMD-recommended and additional PM10 reduction practices be implemented by including them 
in the contractor construction documents: 

• The first phase of construction shall require 30 percent of construction equipment to meet Tier 1 
EPA certification standards for clean technology.  The remainder of construction equipment 
(70 percent), which would consist of older technologies, shall be required to use emulsified fuels.  

• The second phase of construction shall require 30 percent of construction equipment to meet 
Tier 2 EPA certification standards for clean technology and 50 percent to meet Tier 1 EPA 
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certification standards.  The remaining 20 percent of construction equipment, which would 
consist of older technologies, shall use emulsified fuels. 

• For all larger vehicles, including cement mixers or other devices that must be delivered by large 
trucks, vehicles shall be equipped with CARB level three verified control devices. 

• Water all active construction areas at least twice daily. 

• Cover all trucks hauling soil, sand, and other loose materials or require all trucks to maintain at 
least two feet of freeboard. 

• Pave, apply water three times daily, or apply non‐toxic soil stabilizers on all unpaved access 
roads, parking areas, and staging areas at the construction sites. 

• Sweep daily (with water sweepers) all paved access roads, parking areas, and staging areas at the 
construction sites. 

• Sweep public streets adjacent to construction sites daily (with water sweepers) if visible soil 
material is carried onto the streets. 

• Hydroseed or apply non‐toxic soil stabilizers to inactive construction areas (previously graded 
areas inactive for ten days or more). 

• Enclose, cover, water twice daily, or apply non‐toxic soil binders to exposed stockpiles (dirt, 
sand, etc.). 

• Limit traffic speeds on unpaved roads to 15 miles per hour. 

• Install sandbags or other erosion control measures to prevent silt runoff to public roadways. 

• Replant vegetation in disturbed areas as soon as possible. 

• Install wheel washers for all exiting trucks or wash off the tires or tracks of all trucks and 
equipment leaving the construction site. 

• Install wind breaks at the windward sides of the construction areas. 

• Suspend excavation and grading activities when wind (as instantaneous gusts) exceeds 25 miles 
per hour. 

Because there is no change to the proposed land uses or total amount of development analyzed in the EIR, 
the project is expected to remain consistent with the applicable air quality plan, i.e., the 2017 Bay Area 
Clean Air Plan, and operations-related criteria air pollutant emission increases are not expected to 
change.18  Thus, the project would not contribute to a cumulatively considerable net increase of any 
criteria pollutant for which the region is classified as non‐attainment under an applicable federal or state 
ambient air quality standard. 

 
18 September 2009 Recirculated Draft EIR, Appendix 4.4, and Appendix 1.0, Initial Study, pp. 36–38. 
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4.4.3 Construction-Related Noise  
Potential impacts related to construction noise are discussed in subsection 4.4.2.3 of the September 2009 
Recirculated Draft EIR and Section 2.0 of the Final EIR.  The construction noise analysis in the EIR was 
qualitative and did not quantify the noise or vibration levels associated with construction activities.  As 
discussed, construction noise is exempt from the County of San Mateo Noise Ordinance if the activities 
take place between 7:00 a.m. and 6:00 p.m. weekdays and 9:00 a.m. to 5:00 p.m. on Saturdays.  
Mitigation Measure NOI-1, identified in the Final EIR and incorporated as a condition of approval, would 
reduce the potential for construction-related noise impacts to a less-than-significant level.  This mitigation 
measure includes construction equipment noise reduction measures and places further limits on the 
allowable construction hours identified in the County of San Mateo Noise Ordinance, i.e., construction 
activity for the approved project would be limited to the hours of 7:00 a.m. and 7:00 p.m. on weekdays 
and 8:00 a.m. to 5:00 p.m. on Saturdays (inside work only).  

The change in cut and fill volumes for Lots 5 through 8 and the associated increase in the duration of the 
construction schedule, number of construction truck trips, and construction site activity would increase 
project construction-related noise impacts, as more construction truck trips would be required than 
previously analyzed.  The type of construction equipment (tractors, backhoes, dozers, dump trucks, 
graders, street sweepers, and construction worker vehicles) and activities associated with the proposed 
earthwork for Lots 5 through 8 would not be different than those necessary for the approved project.  
Although on-site construction activities related to grading would last longer, there are no changes to the 
proposed home construction methods (e.g., drilled piers); thus, construction site activities would not 
introduce new impacts or increase the severity of the disclosed impacts related to off-road construction 
noise, assuming implementation of construction equipment noise reduction measures identified in 
Mitigation Measure NOI-1.   

The proposed earthwork for Lots 5 through 8 would result in more construction truck traffic than 
previously analyzed due to the landslide mitigation repairs and the limited opportunities for balancing 
(7,790 cy).  Approximately 650 construction truck trips (1,300 one-way trips) would be involved in the 
transport of exported material/imported fill associated with completion of the project as presently 
proposed, compared to 75 construction truck trips (900 cy of imported fill) assessed for the approved 
project (150 one-way trips).19  These additional construction truck trips represent a three- to four-fold 
increase over the number of construction truck trips assumed for the air quality modeling and an eight-
fold increase over the number of construction truck trips for the approved project.  

The number of daily construction truck trips on a construction site typically varies and is dependent on 
the operations associated with off hauling and length of time of grading operations.  The Final EIR 
assumed that five construction truck trips (10 one-way trips) to import fill could be completed daily and 

 
19 The air quality supporting documentation developed for the December 2008 Draft EIR estimated and analyzed 

167 construction truck trips (334 one-way trips) for the transport of imported fill (2,000 cy).  In the September 2009 
Recirculated Draft EIR, 183 to 217 construction truck trips (366 to 434 one-way trips) for transport of 2,200 cy of imported 
fill and concurrent or sequential development of the lots were estimated and analyzed . 
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that large, heavy-duty dump trucks (each with a capacity of 12 cy) would travel past residential uses, 
which are considered sensitive receptors, on route to the Ticonderoga Drive sites (via Polhemus Road and 
Highway 92) and to the Bunker Hill sites (via Skyline Boulevard and Highway 92).  Trucks associated 
with grading activities along Ticonderoga Drive for Lots 5 through 8 would travel to and from 
Ticonderoga Drive via Polhemus Road and Highway 92 and then travel either west or east on Highway 
92, depending on the disposal site, and would not pass residential uses on Ticonderoga Drive.  The 
construction management plan measures identified in the Final EIR and incorporated as conditions of 
approval (i.e., Improvement Measure TRANS-1) would remain applicable and limit construction truck 
trips to the hours between 9:00 a.m. and 4:00 p.m. daily during non-commute hours.  The construction 
management plan requirements identified in the construction and grading requirements for development 
of Lots 9 through 11 (dated July 13, 2020) would also be applicable to development of Lots 5 through 8, 
which would limit construction truck trips on Ticonderoga Drive to the hours between 9:00 a.m. and 
2:00 p.m. daily during school days (excluding non-school, summer months).   

Based on the timeframes for construction traffic described above, the project applicant has determined 
that an average of 13 construction truck trips per day (26 one-way trips) is achievable.  Therefore, for 
completion of the project as presently proposed, the total site export/import process would be completed 
in approximately 10 weeks rather than between 3 to 5 weeks as previously analyzed in the EIR.  This 
would be slightly more than twice as long depending on the construction schedule, weather, and 
equipment availability.  Thus, the additional construction truck trips necessary to haul cut soils would 
increase the duration of exposure to construction-related truck noise by up to 7 weeks.   

As discussed in the Final EIR, the approved project’s estimated contribution to traffic growth from 
construction of 11 single-family residential homes in a suburban location would be very low, representing 
an average contribution of 108 daily trips including 13 a.m. and 15 p.m. peak hour vehicle trips, or less 
than 1 percent of overall traffic.  Although noticeable, the increased construction truck traffic related to 
the off haul of cut soils from Lots 5 through 8 (approximately 26 one-way trips per day on average) 
would not constitute a doubling of average daily traffic volumes along any of the subject roadways, which 
is typically considered a threshold to determine if noise increases are perceptible to humans.  Thus, the 
increased duration for off hauling and the resultant noise would not constitute a substantial increase in the 
severity of Impact NOI-1, which was considered less than significant with implementation of Mitigation 
Measure NOI-1, assuming implementation of the same mitigation measures, as well as the construction 
management plans under Improvement Measure TRANS-1 and the construction and grading requirements 
for Lots 9 through 11 (dated July 13, 2020).  There are no other changes in circumstances that would 
affect the construction-related noise impacts of the project as modified for completion, e.g., an update to 
the County of San Mateo Noise Ordinance.  Therefore, completion of the project as presently proposed 
would not result in additional significant environmental impacts not addressed in the Final EIR or 
increase the severity of previously identified environmental impacts. 
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4.4.4 Hazards and Hazardous Materials  
Potential impacts related to hazards and hazardous materials are discussed in subsection 4.4.2.4 of the 
September 2009 Recirculated Draft EIR and Section 2.0 of Final EIR.  The change to cut and fill volumes 
and the associated increase in the duration of the construction schedule, number of construction truck 
trips, and construction site activity would not alter the project footprint as presented in the EIR.  The 
design-level geotechnical investigation prepared for Lots 5 through 11 indicated low potential for the 
presence of naturally occurring asbestos (NOA) in the sheared rock underlying the site.  Although a new 
boring on Lot 11 did not reveal the presence of NOA, based on three previous exploratory borings that 
encountered serpentinite, the potential to encounter NOA could not be ruled out.  As with the approved 
project, the project as modified for completion of Lots 5 through 8 would continue to present the same 
risk.  Thus, there are no other changes in circumstances that would affect the impacts of the proposed 
development on hazards and hazardous materials.  Therefore, Impact HAZMAT-2 remains unchanged 
and Mitigation Measure HAZMAT-3 (as incorporated as a condition of approval) would continue to 
apply to the completion of the project, as presently proposed, requiring soil sampling during grading 
operations and, if NOA is identified at the site, the preparation of a Site Health and Safety Plan and Soil 
Management Plan with methods for control of airborne dust and disposition of soils.   

The topic of wildland fire is discussed below under Section 4.6 because of changes to Appendix G of the 
State CEQA Guidelines that shifted this issue from “Hazards and Hazardous Materials” and updated the 
questions.   

4.4.5 Transportation  
Potential impacts related to transportation are discussed in subsection 4.4.2.5 of the September 2009 
Recirculated Draft EIR and Section 2.0 of the Final EIR.  The change to cut and fill volumes and the 
associated increase in the duration of the construction schedule, number of construction truck trips, and 
construction site activity would increase the project’s construction-related traffic impacts as more off-haul 
truck trips would be required than previously analyzed.  Approximately 650 construction truck trips 
(1,300 one-way trips) would be involved in the transport of exported material/imported fill associated 
with completion of the project as presently proposed, compared to the 75 construction truck trips (900 cy 
of imported fill) assessed for the approved project (150 one-way trips).20  

Based on the timeframes for construction traffic in relevant adopted mitigation and improvement 
measures, the applicant could achieve an average of up to 13 construction truck trips (26 one-way trips) 
per day for disposal of cut soils at Ox Mountain Landfill, such that the total site export/import process 
would be completed in 10 weeks rather than 3 to 5 weeks as previously analyzed.  Thus, the number of 
daily truck trips associated with the export/import process would increase from approximately 10 daily 

 
20 The air quality supporting documentation developed for the December 2008 Draft EIR estimated and analyzed 

167 construction trucks trips (334 one-way trips) for the transport of imported fill (2,000 cy).  In the September 2009 
Recirculated Draft EIR, 183 to 217 construction truck trips (366 to 434 one-way trips) for transport of 2,200 cy of imported 
fill and concurrent or sequential development of the lots were estimated and analyzed. 
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trips on average to about 26 trips, all traveling to and from the project site along Ticonderoga Drive, 
Polhemus Road, and Highway 92.  As discussed in the Final EIR, the approved project’s estimated 
contribution to traffic growth would represent an average contribution of 108 daily trips, or less than 
1 percent of overall traffic.  Although the number of daily construction truck trips traveling to and from 
a construction site can vary, the increase in the number of daily construction truck trips in relation to 
average daily traffic volumes would not be substantially greater for the project, as modified, than the 
previously estimated in the Final EIR for the approved project and, similarly, would not adversely affect 
the operation of intersections between the worksites and the nearest freeways.  In addition to a daily 
increase in construction truck trips, the timeframe in which these trips would be conducted would increase 
from that previously analyzed (from 3 to 5 weeks to 10 weeks).  Thus, the duration of construction truck 
activity would be greater (but not substantially greater), and the less-than-significant traffic impacts 
associated with construction truck traffic would be experienced for up to an additional 7 weeks.   

Although the increase in the number of daily construction truck trips and the extended duration of 
construction truck trip activity would be greater than that analyzed in the EIR, these changes would not 
constitute a substantial increase in the severity of Impact TRANS-1, which was considered less than 
significant.  As with the approved project, the less-than-significant construction-related traffic impacts 
associated with development of Lots 5 through 8 would be further reduced with implementation of the 
construction management plan measures identified in the Final EIR and incorporated as conditions of 
approval (i.e., Improvement Measure TRANS-1 and the construction and grading requirements for 
development of Lots 9 through 11).  These measures would remain applicable to the modified project and 
would limit construction truck trips on Ticonderoga Drive to the hours between 9:00 a.m. and 4:00 p.m. 
daily during non-commute hours and 9:00 a.m. and 2:00 p.m. daily during school days (excluding non-
school, summer months).  Therefore, completion of the project as presently proposed would not result in 
additional significant environmental impacts not addressed in the Final EIR or increase the severity of 
previously identified environmental impacts.   

Since certification of the Final EIR, the County of San Mateo adopted Traffic Impact Study Requirements 
(September 1, 2013).  The development of these requirements is not a changed circumstance that would 
result in additional significant environmental impacts not addressed in the Final EIR or increase the 
severity of previously identified environmental impacts.  For a discussion of state-mandated changes to 
the methods used to determine the effects of transportation-related environmental impacts pursuant to 
Senate Bill (SB) 743, see Section 4.6.2, below.  There are no other changes in circumstances that would 
affect the transportation-related impacts of the proposed development as modified for completion. 

4.4.6 Wastewater 
Potential impacts related to wastewater are discussed in subsection 4.4.2.6 of the September 2009 
Recirculated Draft EIR and Section 2.0 of the Final EIR.  The change to cut and fill volumes and the 
associated increase in the construction schedule, number of construction truck trips, and construction site 
activity would not change the project’s demand for utilities and service systems.  Since there are no 
changes to the land use program or changes to the construction of utility lines and on-site stormwater 
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drainage facilities, Impacts UTIL-1 through UTIL-3 remain unchanged and the same mitigation measure 
(as incorporated as a conditions of approval) would still apply to the completion of the project as 
presently proposed (i.e., Mitigation Measure UTIL-1, payment of impact fees for inflow and infiltration 
improvements to impact areas of the existing sewer system to ensure a net-zero increase during wet 
weather events).  There are no other changes in circumstances that would affect the wastewater collection 
system impacts of the proposed development as modified for completion. 

4.5 ENVIRONMENTAL RESOURCE TOPICS DETERMINED 
TO BE LESS THAN SIGNIFICANT IN THE EIR 

Based on the conclusions of the Final EIR, which evaluated the effects of the development of 11 single-
family home on Lots 1 through 11, this section of the addendum is focused on environmental resource 
topics that were determined to be less than significant with mitigation or clearly less than significant.21  
These environmental resource topics are evaluated below in adequate detail with respect to the project 
modifications and, where applicable, other changed circumstances.  

4.5.1 Land Suitability and Geology  
Completion of the project as presently proposed would not alter the project’s physical environmental 
changes such that environmental issues associated with land suitability and geology would require further 
evaluation.  The potential for agricultural production on the project site, the site’s classification under the 
Farmland Mapping and Monitoring Program, its location in relation to mapped flood hazards zones and 
highwater tables, and the presence of expansive soils would not be affected by the proposed changes to 
the earthwork necessary for safe development on Lots 5 through 8.  Therefore, land suitability and 
geology impacts related to completion of the project as presently proposed would remain unchanged from 
those identified in the Initial Study, i.e., less than significant or no impact.   

Other land suitability and geology issues were identified in the Initial Study as significant unless 
mitigated.  These related to effects on water quality because of project construction and operations, 
i.e., excavation, stockpiling and grading of soils and accidental upset of common household hazards, such 
as cleaning products, pesticides, herbicides, gasoline, and paint.  As a result, Mitigation Measures 
HYDRO-1 and HYDRO-2 were identified to reduce construction- and operation-related water quality 
impacts.22  Construction-related impacts would be reduced to less-than-significant levels through 
implementation of an erosion control plan for approval by the County of San Mateo and the installation of 
bioretention planters to filter stormwater runoff.   

Although the additional excavation may be needed within the limits of grading, requiring additional water 
for dust control and modified best management practices to prevent soil erosion from storm events, the 
amount of future impervious surfaces would not be affected.  Grading activities would still be required to 

 
21 September 2009 Recirculated Draft EIR Chapter 4, Section 4.4.3, pp. 4.4-41 to 4.4-61, and Appendix 1.0, Initial Study, 

pp. 14–97. 
22 County of San Mateo, Highland Estates Recirculated Draft EIR, September 2009, Appendix 1.0 (Initial Study), pp. 31–33. 
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comply with National Pollutant Discharge Elimination System permit requirements and the County of 
San Mateo Municipal Code requirements that regulate water quality during construction of the project.  
The changes would not create new significant impacts or substantially more severe water quality effects 
because the California Department of Water Resources water use efficiency standards were identified as 
project features, and Mitigation Measures HYDRO-1 and HYDRO-2,23 Mitigation Measures GEO-1 and 
GEO-2b,24 Improvement Measure GEO-3 (relating to project surface and subsurface drainage), and 
Mitigation Measure HAZMAT-325 (relating to the characterization of on-site soils, use of fill materials 
that could include serpentinite, and surface water run-off) would apply to the project as changed.  
Therefore, water quality impacts related to completion of the project as presently proposed would remain 
unchanged from those identified in the Initial Study and EIR. 

Overall, land suitability and geology impacts related to completion of the project as presently proposed 
would remain unchanged from those identified in the Initial Study and the same mitigation and 
improvement measures (as incorporated as conditions of approval) would be applicable to development of 
Lots 5 through 8.   

See Sections 4.2 and 4.3 of this addendum, respectively, for a discussion of the biological resource and 
geologic and geotechnical issues identified as potentially significant in the Initial Study and the effects of 
development of Lots 5 through 8, as modified.  

4.5.2 Vegetation and Wildlife  
Completion of the project as presently proposed would not alter the project’s physical environmental 
changes such that environmental issues associated with vegetation and wildlife would require further 
evaluation.  The proposed changes to the earthwork necessary for safe development on Lots 5 through 8 
would not alter the location of the project site in relation to marine or wildlife reserves and adopted or 
approved state, regional or local habitat conservation plans.  There are no other changes in circumstances 
that would affect the vegetation and wildlife impacts of the proposed development as modified for 
completion.  Therefore, vegetation and wildlife impacts related to completion of the project as presently 
proposed would remain unchanged from those identified in the Initial Study, i.e., no impact.   

See Section 4.2 of this addendum for a discussion of the biological resources identified as potentially 
significant in the Initial Study and the effects of development on Lots 5 through 8, as modified.  

4.5.3 Physical Resources  
The change to cut and fill volumes on Lots 5 through 8 and the associated increase in the duration of the 
construction schedule, number of construction truck trips, and construction site activity would not affect 
site development beyond the duration of grading activities.  Completion of the project as presently 
proposed would not alter the project’s physical environmental changes such that environmental issues 

 
23 County of San Mateo, Highland Estates Recirculated Draft EIR, September 2009, Appendix 1.0 (Initial Study), pp. 32–33. 
24 County of San Mateo, Highland Estates Recirculated Draft EIR, September 2009, Section 4.4.2.4, pp. 4.4-34 to 4.4-35. 
25 County of San Mateo, Highland Estates Recirculated Draft EIR, September 2009, Section 4.4.2.4, pp. 4.4-34 to 4.4-35. 
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associated with physical resources would require further evaluation.  The proposed changes to the 
earthwork necessary for safe development on Lots 5 through 8 would not alter the building footprints or 
limits of grading; thus, there would be no changes to the removal of vegetation, trees, soils, rock, sand, or 
gravel or the fact that those physical resources were not proposed to be removed for commercial gain.  
The proposed changes would not affect the determination that the site is not a locally important mineral 
resource recovery site, that it is not zoned for agricultural use, that is does not contain soils suitable for 
agriculture, or that is not protected under the Williamson Act.  There are no other changes in 
circumstances that would affect the physical resources impacts of the proposed development as modified 
for completion. Therefore, impacts on physical resources related to completion of the project as presently 
proposed would remain unchanged from those identified in the Initial Study, i.e., no impact. 

See Section 4.3 of this addendum for a discussion of the geologic and geotechnical issues identified as 
potentially significant in the Initial Study and the effects of development on Lots 5 through 8, as 
modified.  

4.5.4 Air Quality, Water Quality, and Sonic  
The change to cut and fill volumes on Lots 5 through 8 and the associated increase in the construction 
schedule, number of construction truck trips, and construction site activity would not affect site 
development upon completion of grading activities.  Completion of the project as presently proposed 
would not alter the project’s physical environmental changes such that environmental effects associated 
with air quality, water quality, and sonic issues would require further evaluation.  The Initial Study 
conclusions related to the emissions of operation-related criteria air pollutants; the burning of brush, trees, 
and construction materials; compliance with regional air quality plans; cumulatively considerable 
contributions to federal and state standards for zone and PM10; the generation of objectionable odors; the 
effects on groundwater resources, water quality standards, and waste discharge requirements; the demand 
on the existing sewer system; the use of hazardous materials during construction and operation including 
near a school; the transport and handling of hazardous materials; groundborne noise and vibration related 
to construction; the site’s location in relation to hazardous materials sites, flood hazard zones, airports, 
and private airstrips; and the site’s susceptibility to seiches, tsunamis, or mudflows would not be affected 
by the proposed changes to the earthwork necessary for safe development on Lots 5 through 8.  
Construction-related water quality issues related to surface drainage are discussed above under Section 
4.5.1.   

Overall, project-related changes for development of Lots 5 through 8 are not expected to result in new 
significant effects or a substantial increase in the severity of previously identified environmental effects 
related to air quality, water quality, or sonic issues, which were determined to have no impacts, less-than-
significant impacts, or less-than-significant impacts with mitigation.  There are no other changes in 
circumstances that would affect the air quality-, water quality-, or sonic-related impacts of the proposed 
development as modified for completion.  Therefore, impacts related to completion of the project as 
presently proposed would remain unchanged from those identified in the Initial Study.  The mitigation 
measure identified in the Initial Study as applicable to the approved project (Mitigation Measure 
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HAZMAT-1 [development of a safety plan]) would continue to apply to the project, as modified for 
development on Lots 5 through 8, to reduce the hazards and hazardous materials impacts to a less-than-
significant level.   

See Sections 4.4.2 and 4.4.3 of this addendum, respectively, for a discussion of the construction-related 
air pollutant emissions and construction-related noise identified as potentially significant in the Initial 
Study and the development of Lots 5 through 8, as modified.   

4.5.5 Transportation  
Potential impacts related to transportation are discussed in the Initial Study (Appendix 1.0 to the 
September 2009 Recirculated Draft EIR), subsection 4.4.3.5 of the September 2009 Recirculated Draft 
EIR, and Section 2.0 of the Final EIR.  The change to cut and fill volumes on Lots 5 through 8 and the 
associated increase in the duration of the construction schedule, number of construction truck trips, and 
construction site activity would not affect site development upon completion of grading activities.  
Completion of the project as presently proposed would not alter the project’s physical environmental 
changes such that environmental effects associated with transportation would require further evaluation.  
The conclusions related to limitations on access to commercial establishments, schools, or parks; effects 
on pedestrian patterns; the use of off-road vehicles; effects on air traffic patterns and emergency access; 
effects on parking capacity; and compliance with local plans, policies, and ordinances supporting 
alternative transportation (including effects on public transit) would not be affected by the proposed 
changes to the earthwork necessary for safe development on Lots 5 through 8.  There are no other 
changes in circumstances that would affect the transportation-related impacts of the proposed 
development as modified for completion.  Therefore, these transportation-related impacts related to 
completion of the project as presently proposed would remain unchanged from those identified in the 
Initial Study.   

Additionally, the proposed changes to earthwork needed to prepare Lots 5 through 8 for home 
construction would not alter the alignment of Ticonderoga Drive or introduce new driveway locations for 
access to the lots.  As with the approved project, the traffic hazard impacts associated with the curved 
sections and steep grades of Ticonderoga Drive and development of Lots 5 through 8 would remain for 
the project, as modified.  There are no other changes in circumstances that would affect the traffic 
hazards-related impacts of the proposed development as modified for completion.  Therefore, the 
conclusion for traffic hazard impacts remains unchanged and Mitigation Measure TRANS-2 (installation 
of traffic signs) applies to the completion of the project as presently proposed.   

See Section 4.4.5 of this addendum for a discussion of the operational-related effects on project-level and 
cumulative vehicle levels of service on the local roadway system and construction-related transportation 
impacts identified as potentially significant in the Initial Study and the effects of development on Lots 5 
through 8, as modified.   
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4.5.6 Land Use and General Plans  
The change to cut and fill volumes on Lots 5 through 8 and the associated increase in the duration of the 
construction schedule, number of construction truck trips, and construction site activity would not affect 
site development upon completion of grading activities.  Completion of the project as presently proposed 
would not alter the project’s physical environmental changes such that environmental effects associated 
with issues of land use, compliance with general plans, and capacity of public utilities and services would 
require further evaluation.  The Initial Study conclusions related to the potential for congregation of more 
than 50 persons on a regular basis; the introduction of a new type of activity; the use of equipment that 
interferes with communications and defense systems; the proposed land use change; growth inducement, 
either directly or indirectly; the demand on public facilities, such as transportation infrastructure, transit, 
schools, parks, police, fire, hospitals, and public utilities (including landfills); the site’s location in 
relation to existing and planned public facilities; increases in fossil fuel consumption; the required permits 
and rezoning actions; displacement of existing homes, including low-income housing, or commercial 
establishments; interference with emergency response plans; the introduction of health hazards; the 
division of an established community; and the exceedance of applicable wastewater treatment 
requirements would not be substantially affected by the proposed changes to the earthwork necessary for 
safe development on Lots 5 through 8.   

Although policies of the County of San Mateo General Plan (January 2013) have been updated since 
certification of the Final EIR, including the Energy and Climate Change Element and the Housing 
Element, the project changes, which are limited to earthwork and associated construction truck trips, 
would not change the determination of the project’s consistency with local land use plans, policies, or 
regulations from what was previously analyzed.  Indirect and direct construction- and operational-related 
GHG emissions were determined to be less than significant for the approved project.  Thus, with limited 
change to the magnitude and duration of construction activities related to development of Lots 5 through 
8, which are temporary and short-term in nature, and no changes to occupancy characteristics, the project, 
as modified, would continue to have less-than-significant impacts related to consistency with local land 
use plans, policies, or regulations, as updated.   

Additionally, the project, as modified, would include a larger volume of soil removal due to landslide 
repairs requiring off-site disposal.  As with the approved project, development of Lots 5 through 8 would 
be required to divert the maximum amount of site materials from landfills per the County of San Mateo 
Construction and Demolition Ordinance No. 04099, which, at the time of Final EIR certification, required 
that 100 percent of inert solids (e.g., asphalt, brick, concrete, dirt, etc.) and 50 percent of all other 
construction and demolition debris be salvaged, reused, or recycled.  Since certification of the Final EIR, 
the County of San Mateo adopted the 2016 California Green Building Standards Code, incorporating and 
updating Construction and Demolition Ordinance No. 04099 in the process. Thus, development of the 
project, as modified, would require a minimum of 65 percent of construction and demolition debris 
be salvaged, reused, or recycled.  The Ox Mountain landfill has a total permitted capacity of 
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60,500,000 cy.  As of December 2015, the remaining capacity at the landfill was 22,180,000 cy.26  The 
volume of soils (7,790 cy) requiring disposal generated by the project, as modified, would represent 
substantially less than 1 percent of the total amount of solid waste the landfill is permitted to accept.  This 
volume would not be substantial in relation to existing landfill capacity, and as with the approved project, 
would continue to be a one-time disposal and would not significantly affect landfill capacity.  Therefore, 
the project, as modified for construction of Lots 5 through 8, is not expected to generate significant 
amounts of solid waste and any associated waste would be sufficiently accommodated by the Ox 
Mountain landfill.  Given this, solid waste impacts, as well as those related to compliance with solid 
waste–related plans, policies, and regulations, would remain less than significant. 

Overall, impacts related to completion of the project as presently proposed would remain unchanged from 
those identified in the Initial Study and Section 4.4.3.6 of the Final EIR.  There are no other changes in 
circumstances related to land use and general plans, and no new development has occurred in the vicinity 
of the project site different from that anticipated in the cumulative land use analysis.   

4.5.7 Aesthetic, Cultural, and Historic  
The proposed project is not adjacent to a scenic highway, nor would it affect trees, rock outcroppings, and 
historic buildings within a scenic corridor or a State scenic highway.  Potentially significant impacts 
associated with scenic views from off-site locations, including designated scenic routes, and the existing 
visual character were analyzed in the EIR (see Section 4.1 of this addendum).  The Initial Study 
determined that the project would not involve the construction of structures more than three stories or 
36 feet in height and would not result in a significant increase in light or glare.27  Although completion of 
the project as presently proposed would require more site grading activity, it would not affect the 
footprints, design, or elevations of the homes.  Therefore, aesthetics impacts related to completion of the 
project as presently proposed would remain unchanged from those identified in the Initial Study (i.e., no 
impact or less than significant). 

The cultural and paleontological resources analysis conducted for the Initial Study (see Appendix 1.0 to 
the September 2009 Recirculated Draft EIR, pp. 51–54) was based on the literature review and site 
reconnaissance of the portion of the 97-acre project site proposed for development at the time, which 
included Lots 5 through 8, as well as the previously prepared geologic/geotechnical reports.  Although the 
literature review and site reconnaissance did not identify any architectural or other historic period 
resources, it was determined, given the undeveloped nature of the site, that construction could result in 
accidental discovery of buried pre-historic archaeological resources and/or human remains.  Therefore, 
mitigation was identified to reduce the potentially significant impact on cultural resources to a less-than-
significant level (see Mitigation Measures CULT-1, CULT-2, CULT-3, CULT-4, CULT-5, and CULT-11 
on pp. 52 and 54 of the Initial Study).  Although there are no known unique paleontological resources on 

 
26 CalRecycle, SWIS Facility/Site Activity Details, Corinda Los Trancos Landfill (Ox Mountain) (41-AA-0002), 

https://www2.calrecycle.ca.gov/SolidWaste/SiteActivity/Details/1561?siteID=3223, accessed March 1, 2021. 
27 County of San Mateo, Highland Estates Recirculated Draft EIR, September 2009, Section 4.4.3.7, pp. 4.4-61 and 

Appendix 1.0 (Initial Study), pp. 50–51. 

https://www2.calrecycle.ca.gov/SolidWaste/SiteActivity/Details/1561?siteID=3223
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the site, based on presence of the Franciscan Formation that may contain marine and continental rocks, 
site grading could result in the potential discovery of paleontological resources.  Therefore, mitigation 
was identified to reduce the potentially significant paleontological resources impact to a less-than-
significant level (see Mitigation Measures CULT-6, CULT-7, CULT-8, CULT-9, and CULT-10 on p. 53 
of the Initial Study).   

Overall, the project changes related to the proposed earthwork on Lots 5 through 8 would not change the 
determination of the project’s impacts on cultural or paleontological resources from what was previously 
analyzed in the Final EIR.  Although completion of the project as presently proposed would require more 
site grading activity, project changes would not result in new or substantially more severe impacts.  There 
are no other changes in circumstances related to aesthetics, cultural, or historic impacts that would affect 
the impacts of the proposed development as modified for completion.  Therefore, cultural and 
paleontological resources impacts related to completion of the project as presently proposed would 
remain unchanged from those identified in the Initial Study and the same set of mitigation measures 
would remain applicable. 

4.6 UPDATES TO STATE CEQA GUIDELINES APPENDIX G: 
ENVIRONMENTAL CHECKLIST FORM  

4.6.1 Tribal Cultural Resources 
Since certification of the Final EIR in April 2010, legislative changes at the state level have altered the 
steps for evaluating tribal cultural resources.  In 2014, AB 52 was passed, which requires more robust 
notification outreach at the onset of a project.  This change resulted in an update to the State CEQA 
Guidelines Initial Study Checklist to include questions related to tribal cultural resources.  Changes to the 
State CEQA Guidelines were approved as part of the 2018 CEQA Update and separated the topic of 
“Tribal Cultural Resources” from “Cultural Resources.”  

Cultural resources including those associated with Native American tribes were discussed in the Initial 
Study, included as an appendix to the Final EIR (see Appendix 1.0 to the September 2009 Recirculated 
Draft EIR).  Based on the literature review and site reconnaissance of the portion of the 97-acre project 
site proposed for development at the time, which included Lots 5 through 8, one documented Native 
American resource was identified.  However, this resource was determined to not be in an area of the 
project site that would be developed.  Although the literature review and site reconnaissance did not 
identify any architectural or other historic period resources, it was determined, given the undeveloped 
nature of the site, that construction could result in accidental discovery of pre-historic archaeological 
resources and/or human remains.  Therefore, mitigation was identified to reduce the potentially 
significant impact to a less-than-significant level (see Mitigation Measures CULT-1, CULT-2, CULT-3, 
CULT-4, and CULT-4).   

The project changes related to the proposed earthwork on Lots 5 through 8 would not change the 
determination of the project’s potential impacts on cultural resources, including those related to Native 
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American tribes, from what was previously analyzed.  Outside of the procedural changes, there are no 
other changes in circumstances related to tribal cultural resources.  Impacts related to completion of the 
project as presently proposed would remain unchanged from those identified in the Initial Study. 

4.6.2 Transportation 
The change in the State CEQA Guidelines resulting from implementation of SB 743, adding 
Section 15064.3, became effective in 2019.  It requires the analysis of vehicle miles traveled (VMT) 
instead of a vehicle level of service (LOS) analysis, which measures vehicular delay, or the additional 
driving time encountered by drivers during the most congested times of travel (the a.m. and p.m. peak 
periods).  SB 743 prohibits the use of LOS to measure impacts under CEQA and requires agencies to 
adopt alternative measures of such impacts.  Prior to implementation of SB 743, the County of San Mateo 
used LOS analysis to determine transportation-related environmental impacts under CEQA.  The method 
now being used by the County of San Mateo to measure development-related environmental impacts 
under CEQA is to assess VMT, using modified State Office of Planning and Research (OPR) 
recommendations.28   

VMT as a metric to determine the significance of operational transportation impacts of a project were not 
discussed in the Final EIR as part of the transportation impact assessment; however, VMT were 
calculated as part of the assessment of project-related impacts under Global Climate Change (Final EIR 
Section 4.4.2.1).  As described there, the project was evaluated based on its ability to meet the emissions 
reduction targets and strategies prescribed in AB 32, as well as the extent to which the project would 
offset associated VMT and GHG emissions.  As concluded, the project features and site characteristics, 
including a modest increase in VMT due to the suburban location and its relatively small size, were 
determined to be consistent with implementing programs, policies, and regulations to achieve the 
statewide GHG emission reduction goals established under AB 32 and to follow the County of San Mateo 
Green Building Ordinance and other residential energy efficiency measures.  Thus, the approved project 
would result in negligible direct and indirect contributions to cumulative GHG emissions and global 
climate change.   

Based on the method now being used by the County of San Mateo to measure transportation-related 
environmental impacts under CEQA, the project, as modified, would meet the screening criteria for 
development of small projects in urban/suburban areas of unincorporated portions of the County of 
San Mateo, i.e., it would generate fewer than 110 average daily trips (approximately 40),29 would be 
consistent with the General Plan, and no substantial evidence exists that the project would have a 
potentially significant VMT impact.  As a result, it would be exempt from further CEQA transportation 
impact analysis.  Thus, the project, as modified, would not affect the features of the approved project that 

 
28 County of San Mateo, Inter-Departmental Correspondence, Department of Public Works to Board, Change to Vehicle Miles 

Traveled as Metric to Determine Transportation Impacts under CEQA Analysis, September 23, 2020, Attachment A. 
29 County of San Mateo, Highland Estates Recirculated Draft EIR, September 2009, Section 4.4.2.5, pp. 4.4-36 to 4.4-37, and 

Appendix 4.4 (Fehr & Peers, Traffic Report for Highland Estates, September 2008).  As described, the approved project (all 
11 lots) would generate 108 daily vehicle trips on average. 



Highland Estates Subdivision Project EIR Addendum 
Chapter 4. Environmental Impact Analysis  

4-23 

were used in the Final EIR analysis to determine GHG emissions impacts.  The proposed changes would 
affect the timing of construction on Lots 5 through 8 and the nature or magnitude of construction 
activities (a temporary set of activities that would have a one-time increase in VMT due to on-road 
construction equipment and construction worker trips), but with no change to long-term operations, would 
generate substantially the same number of VMT as what was expected to occur under the approved 
project.  There are no other changes in circumstances that would affect the transportation-related impacts 
of the proposed development as modified for completion.  Therefore, the project, as modified, would have 
a less-than-significant impact on VMT. 

4.6.3 Wildfire 
Since certification of the Final EIR in April 2010, legislative changes at the state level have altered the 
steps for evaluating wildfire.  Changes to the State CEQA Guidelines approved as part of the 2018 State 
CEQA Guidelines update identifies wildfire as a separate environmental resource area, breaking it out as 
a subset of hazards and hazardous materials.  Wildland fire hazards are covered in the September 2009 
Recirculated Draft EIR (see Section 4.4.2.4, Hazards and Hazardous Materials, pp. 4.4-32 to 4.4-33).  
As discussed there, Lots 1 through 4 and Lots 9 through 11 are located near the portions of the open space 
parcel with densely vegetated trees and foliage, i.e., intermixed with wildlands.  Because the building 
footprints of homes on Lots 1 through 4 and Lots 9 through 11 would be located only approximately 
30 feet from the open space parcel, the project would expose residents to wildland fire risk hazards.  
Mitigation Measure HAZMAT-2 requires the maintenance of fuel breaks up to 100 feet from the building 
footprint and access to the open space parcel for vegetation clearance.  As noted, the mitigation only 
applies to Lots 1 through 4 and Lots 9 through 11.   

The change to cut and fill volumes and the associated increase in the construction schedule, number of 
construction truck trips, and construction site activity would not alter the project footprint of homes on 
Lots 5 through 8 as presented in the EIR.  The project changes related to the proposed earthwork on 
Lots 5 through 8 would not change the determination of the project’s potential impacts on wildfire from 
what was previously analyzed, i.e., less-than-significant impact for Lots 5 through 8.  Additionally, the 
areas designated by the state as very high fire hazard severity zones, as well as the County of San Mateo 
designations of high fire hazards areas, in the EIR have not changed.30  Therefore, there are no changes in 
circumstances related to wildfire, and impacts related to completion of the project as presently proposed 
would remain unchanged from those identified in the EIR. 

 
30  County of San Mateo, Fire Wildland Urban Interface, https://planning.smcgov.org/documents/san-mateo-county-hazards-fire-

wildland-urban-interface, and California State Fire Severity Zones, https://planning.smcgov.org/documents/san-mateo-county-
hazards-california-state-fire-severity-zones, accessed March 1, 2021. 

https://planning.smcgov.org/documents/san-mateo-county-hazards-fire-wildland-urban-interface
https://planning.smcgov.org/documents/san-mateo-county-hazards-fire-wildland-urban-interface
https://planning.smcgov.org/documents/san-mateo-county-hazards-california-state-fire-severity-zones
https://planning.smcgov.org/documents/san-mateo-county-hazards-california-state-fire-severity-zones
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4.7 RESOURCE MANAGEMENT DISTRICT ZONING TEXT 
AMENDMENT 

Completion of the project as presently proposed with modifications for Lots 5 through 8 would not affect 
the analysis of the Resource Management District zoning text amendment, which is now approved.  
The text of the amendment and the project’s compliance with the amendment remain unchanged. 

4.8 GROWTH INDUCEMENT  
Completion of the project as presently proposed with modifications for Lots 5 through 8 would not affect 
the project’s potential for growth inducement, as the total amount of development and population 
associated with the approved project remains unchanged. 

4.9 ALTERNATIVES 
The analysis of alternatives to the approved project focuses on avoiding or further reducing potentially 
significant project impacts.  The proposed project changes would not result in new or substantially more 
severe impacts, as explained above.  Therefore, the No Project (No Build), No Project (Residential Use), 
Alternative Project Scheme, and Reduced Density alternatives described in Chapter 6.0 of the Final EIR 
would not be affected by the proposed modifications needed for development of Lots 5 through 8. 

4.10 OTHER CEQA CONSIDERATIONS 
The project modifications do not change the approved project’s irreversible commitment to resources, 
irreversible environmental changes, or potential environmental damage from accidents from what was 
previously analyzed in the EIR. 

4.11 CUMULATIVE IMPACTS 
The cumulative analysis in Chapter 4.0 of the EIR and the Initial Study evaluated cumulative impacts 
using a combined approach of a list of reasonably foreseeable projects along with the specifications of the 
adopted General Plan.  For environmental topics such as traffic, noise, and air quality, where specific 
quantification of future impacts was required for analysis, a list of reasonably foreseeable projects, as 
shown in EIR Table 4.0‐1, Reasonably Foreseeable Projects, was used (see pp. 4.0-3 to 4.0-4 of the 
September 2009 Recirculated Draft EIR).  For other impact topics such as geology and aesthetics, where 
impact analysis is based on more general principles, the specifications of the County of San Mateo 
General Plan were used to determine cumulative impacts.  A review of the list of reasonably foreseeable 
projects identified in the EIR for the cumulative analysis indicates that the list, including the Ascension 
Heights Subdivision Project, has not changed, although certain projects have already been implemented 
since certification of the Final EIR for the Highland Estates Subdivision Project.  The proposed 
modifications for the earthwork on Lots 5 through 8 needed to complete the Highlands Estates project are 
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not expected to increase the severity of previously analyzed cumulative impacts. This is due in part to the 
fact that the proposed size and amount of development on the project site would remain the same as 
originally analyzed, and because geologic impacts of the project are site-specific and would not combine 
with any resulting from other nearby development projects to result in any cumulative impacts.   

By definition, regional air pollution is largely a cumulative impact in that no single project is sufficient in 
size to, by itself, result in non-attainment of air quality standards.  Instead, a project’s individual 
emissions are considered to contribute to the existing, cumulative air quality conditions.  If a project’s 
contribution to cumulative air quality conditions is considerable, then the project’s impact on air quality 
would be considered significant.31  Given this, the updated impact analysis confirms that the project, as 
modified, would result in criteria air pollutant emission levels below these thresholds and would not result 
in a cumulatively considerable net increase in the level of nonattainment criteria air pollutants (ozone 
precursors or PM).  While temporary construction traffic would increase both in number of truck trips and 
in duration, the increases would not result in long-term traffic noise, traffic effects, or permanent 
increases in VMT that could combine with other development in the vicinity to cause new significant 
noise or transportation impacts.  Thus, cumulative impacts under each environmental resource identified 
above would not be affected as a result of the project modifications necessary to safely develop homes on 
Lots 5 through 8. 

 

 
  

 
31 BAAQMD, CEQA Air Quality Guidelines, May 2017, http://www.baaqmd.gov/~/media/files/planning-and-

research/ceqa/ceqa_guidelines_may2017-pdf.pdf?la=en, accessed March 1, 2021.  

http://www.baaqmd.gov/%7E/media/files/planning-and-research/ceqa/ceqa_guidelines_may2017-pdf.pdf?la=en
http://www.baaqmd.gov/%7E/media/files/planning-and-research/ceqa/ceqa_guidelines_may2017-pdf.pdf?la=en
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CHAPTER 5. CONCLUSION 
On the basis of the discussion and analysis presented above, the County of San Mateo Planning and 
Building Department has determined that the information presented in the Highland Estates Final EIR, 
certified by the Board on April 27, 2010, remains valid, and all conclusions in the Final EIR are 
applicable to the approved project with the modifications necessary for development of Lots 5 through 8.  
Specifically, with the implementation of approved mitigation measures, the development of Lots 5 
through 8 would not result in new significant impacts not identified in the Final EIR, nor would it result 
in substantially more severe impacts than what was identified in the Final EIR.   

As described above on pp. 4-9 to 4-10 of this addendum, minor changes to Mitigation Measure AQ-1 are 
recommended to maintain the original intent and effect of the mitigation measure.  Since certification of 
the Final EIR and approval of the project, and due to the timing of project implementation (over 
10 years), diesel emission control technologies for off-road construction equipment fleets have improved 
and thus warrant modifications to the approved construction air quality mitigation measure (Revised 
Mitigation Measure AQ-1).  The proposed changes are not related to the proposed modifications to the 
implementation of the approved project or the adequacy of the previous EIR analysis because the findings 
of the updated analysis show that the original project and the project as modified would not exceed the 
construction-related significance thresholds established by the BAAQMD after EIR certification and 
project approval.  No other changes to project mitigation measures or improvement measures are 
necessary or recommended.   

Therefore, none of the changes that have occurred with respect to circumstances relevant to the 
undertaking of the project, as modified for completion, would cause new significant environmental 
impacts or would cause a substantial increase in the severity of previously identified significant effects.  
No new information has become available that would affect the analysis or conclusions in the Final EIR.  
Therefore, no major revision of the EIR is required and no additional environmental review is required 
beyond this EIR addendum.   
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4.0 MITIGATION MONITORING AND 
REPORTING PROGRAM 

 

 
The California Environmental Quality Act (CEQA) requires that a Lead Agency establish a program to 

monitor and report on mitigation measures adopted as part of the environmental review process to avoid 

or reduce the severity and magnitude of potentially significant environmental impacts associated with 

project implementation. CEQA (Public Resources Code Section 21081.6 (a) (1)) requires that a Mitigation 

Monitoring and Reporting Program (MMRP) be adopted at the time that the public agency determines to 

approve a project for which an EIR has been prepared, to ensure that mitigation measures identified in  the 

EIR are fully implemented. 

 
The MMRP for the Highland Estates project is presented in Table 4.0‐1, Mitigation and Monitoring 

Reporting Program. Table 4.0‐1 includes the full text of project‐specific mitigation measures identified in 

the final EIR. The MMRP describes implementation and monitoring procedures, responsibilities, and timing 

for each mitigation measure identified in the EIR, including: 

 
Significant Impact: Identifies the Impact Number and statement from the final EIR. 

 
Mitigation Measure: Provides full text of the mitigation measure as provided in the final EIR. 

 
Monitoring/Reporting Action(s): Designates responsibility for implementation of the mitigation measure 

and when appropriate, summarizes the steps to be taken to implement the measure. 

 
Mitigation Timing: Identifies the stage of the project during which the mitigation action will be taken. 

 
Monitoring Schedule: Specifies procedures for documenting and reporting mitigation implementation. 

 
The County of San Mateo may modify the means by which a mitigation measure will be implemented, as 

long as the alternative means ensure compliance during project implementation. The responsibilities of 

mitigation implementation, monitoring, and reporting extend to several County departments and offices. 

The manager or department lead of the identified unit or department will be directly responsible for 

ensuring the responsible party complies with the mitigation. The Planning and Building Department is 

responsible for the overall administration of the program and for assisting relevant departments and project 

managers in their oversight and reporting responsibilities. The Planning and Building Department is also 

responsible for ensuring the relevant parties understand their charge and complete the required procedures 

accurately and on schedule. 
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Table 4.0‐1 
Mitigation Monitoring and Reporting Program 

(REVISED APRIL 2021) 

Impact Mitigation Measure/Improvement Measure 
Monitoring/Reporting 

Action(s) 
Mitigation 

Timing 
Monitoring 

Schedule 

AESTHETICS 

Impact AES‐1: The 
proposed project would 
alter project views but 
would not obstruct 
scenic views from 
existing off‐site and 
residential areas or 
adversely affect scenic 
views from a 
designated scenic route. 

Improvement Measure AES‐1a: The Project Applicant shall provide 
“finished floor verification” to certify that the structures are actually 
constructed at the height shown on the approved plans. The Project 
Applicant shall have a licensed land surveyor or engineer establish a 
baseline elevation datum point in the vicinity of the construction site. 
Prior to the below floor framing inspection or the pouring of concrete slab 
for the lowest floors, the land surveyor shall certify that the lowest floor 
height as constructed is equal to the elevation of that floor specified by the 
approved plans. Similarly, certifications of the garage slab and the 
topmost elevation of the roof are required. The application shall provide 
the certification letter from the licensed land surveyor to the Building 
Inspection Section. 

County of San Mateo 
Planning and Building 
Department 

Shall oversee compliance 
with approved height of 
construction 

Project design 
and review 
process 

Confirm and 
document during 
building permit 
review and 
project 
construction 

Improvement Measure AES‐1b: The Project Applicant shall plant a total 
of four (4) trees (minimum 24‐gallon each), one directly in front of each 
home on lots 5 through 8 to soften and screen views of the new homes 
from off‐site locations. These trees will be in addition to the seven (7) 15‐ 
gallon replacement trees included in the proposed project. 

County of San Mateo 
Planning and Building 
Department 

Shall oversee tree 
placement 

Project design 
and review 
process and 
during 
construction 

Confirm and 
document prior 
to completion of 
construction 

Impact AES‐2: The 
proposed project would 
construct single‐family 
residences on an 
undeveloped site in a 
residential 
neighborhood but 
would not degrade the 
existing visual character 
of the site. 

Improvement Measure AES‐2: Construction contractors shall minimize 
the use of on‐site storage and when necessary store building materials 
and equipment away from public view and shall keep activity within the 
project site and construction equipment laydown areas. 

County of San Mateo 
Planning and Building 
Department 

Shall oversee monitoring 
of construction activities 

During 
construction 

Confirm and 
document during 
construction 
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Impact Mitigation Measure/Improvement Measure 
Monitoring/Reporting 

Action(s) 
Mitigation 

Timing 
Monitoring 

Schedule 

BIOLOGICAL RESOURCES 
Impact BIO‐2: The 
proposed project would 
result in a substantial 
adverse effect on 
special‐status wildlife 
species. 

Mitigation Measure BIO‐2a: No earlier than 30 days prior to the 
commencement of construction activities, a survey shall be conducted to 
determine if active woodrat nests (stickhouses) with young are present 
within the disturbance zone or within 100 feet of the disturbance zone. If 
active woodrat nests (stickhouses) with young are identified, a fence shall 
be erected around the nest site adequate to provide the woodrat sufficient 
foraging habitat at the discretion of a qualified biologist and based on 
consultation with the CDFG. At the discretion of  the monitoring biologist, 
clearing and construction within the fenced area would be postponed or 
halted until young have left the nest. The biologist shall serve as a 
construction monitor during those periods  when disturbance activities 
will occur near active nest areas to ensure that no inadvertent impacts on 
these nests will occur. 

If woodrats are observed within the disturbance footprint outside of the 
breeding period, individuals shall be relocated to a suitable location 
within the open space by a qualified biologist in possession of a scientific 
collecting permit. This will be accomplished by dismantling woodrat nests 
(outside of the breeding period), to allow individuals to relocate to 
suitable habitat within the adjacent open space. 

County of San Mateo 
Planning and Building 
Department 

Shall oversee 
implementation of pre‐ 
construction survey 
recommendations 

No earlier than 
30 days prior to 
commencement 
of construction 
activities 

Confirm 
completion of 
survey prior to 
grading and 
construction and 
monitor for 
compliance with 
construction 
limits during 
construction 
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Impact Mitigation Measure/Improvement Measure 
Monitoring/Reporting 

Action(s) 
Mitigation 

Timing 
Monitoring 

Schedule 

BIOLOGICAL RESOURCES (continued) 

Impact BIO‐2 
(continued) 

Mitigation Measure BIO‐2b: No earlier than two weeks prior to 
commencement of construction activities that would occur during the 
nesting/breeding season of native bird species potentially nesting/roosting 
on the site (typically February through August in the project region), a 
survey for nesting birds shall be conducted by a qualified biologist 
experienced with the nesting behavior of bird species of the region. The 
intent of the survey would be to determine if active nests of special‐status 
bird species or other species protected by the Migratory Bird Treaty Act 
and/or the California Fish and Game Code are present in the construction 
zone or within 500 feet of the construction zone. The surveys shall be 
timed such that the last survey is concluded no more than two weeks 
prior to initiation of construction or tree removal work. If ground 
disturbance activities are delayed, then an additional pre‐construction 
survey shall be conducted such that no more than two weeks will have 
elapsed between the last survey and the commencement of ground 
disturbance activities. 

If active nests are found in areas that could be directly affected or subject 
to prolonged construction‐related noise, a no‐disturbance buffer zone 
shall be created around active nests during the breeding season or until a 
qualified biologist determines that all young have fledged. The size of  the 
buffer zones and types of construction activities restricted within them 
will be determined through consultation with the CDFG, taking into 
account factors such as the following: 
• Noise and human disturbance levels at the construction site at the 

time of the survey and the noise and disturbance expected during the 
construction activity; 

• Distance and amount of vegetation or other screening between the 
construction site and the nest; and 

• Sensitivity of individual nesting species and behaviors of the  nesting 
birds. 

County of San Mateo 
Planning and Building 
Department 

Shall oversee 
implementation of pre‐ 
construction survey 
recommendations 

No earlier than 
two weeks prior 
to 
commencement 
of grading 

Confirm and 
document prior 
to grading 
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Impact Mitigation Measure/Improvement Measure 
Monitoring/Reporting 

Action(s) 
Mitigation 

Timing 
Monitoring 

Schedule 

BIOLOGICAL RESOURCES (continued) 
Impact BIO‐2 
(continued) 

Limits of construction to avoid an active nest shall be established in the 
field with flagging, fencing, or other appropriate barriers and construction 
personnel shall be instructed on the sensitivity of nest areas. A qualified 
biologist shall serve as a construction monitor during those periods when 
construction activities would occur near active nest areas of special‐status 
bird species and all birds covered by the Migratory Bird Act to ensure that 
no impacts on these nests occur. 

   

Mitigation Measure BIO‐2c: Prior to the commencement of construction 
activities during the breeding season of native bat species in California 
(generally occurs from April 1 through August 31), a focused survey shall 
be conducted by a qualified bat biologist to determine if active maternity 
roosts of special‐status bats are present within any of the trees proposed 
for removal. Should an active maternity roost of a special‐ status bat 
species be identified, the roost shall not be disturbed until the roost is 
vacated and juveniles have fledged, as determined by the biologist. Once 
all young have fledged, then the tree may be removed. 
Species‐appropriate replacement roosting habitat (e.g., bat boxes) shall be 
provided should the project require the removal of a tree actively  used as 
a maternity roost. The replacement roosting habitat shall be subject to the 
approval of the CDFG. 

County of San Mateo 
Planning and Building 
Department 

Shall oversee 
implementation of pre‐ 
construction survey 
recommendations 

Prior to 
commencement 
of construction 
activities during 
the breeding 
season (April 1 
through August 
31) 

Confirm and 
document prior 
to grading and 
construction 

Mitigation Measure BIO‐2d: Immediately preceding initial ground 
disturbance activities on lot 11, a preconstruction clearance survey shall 
be conducted by a qualified biologist for California red‐legged frogs. The 
survey shall be conducted to determine whether individual California 
red‐legged frogs are present within the disturbance boundary. Should a 
California red‐legged frog be observed during the clearance survey, all 
construction activities on lot 11 shall be immediately halted and the 
USFWS shall be immediately contacted. Under no circumstances shall a 
California red‐legged frog be collected or relocated, unless USFWS 
personnel or their agents implement the measure. Construction‐related 
activities may resume once the frog has naturally left the lot or has been 
relocated by a permitted biologist (authorized by the USFWS). 

County of San Mateo 
Planning and Building 
Department 

Shall oversee 
implementation of pre‐ 
grading survey 
recommendations 

Prior to 
commencement 
of grading on 
lot 11 

Confirm and 
document prior 
to grading 
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Impact Mitigation Measure/Improvement Measure 
Monitoring/Reporting 

Action(s) 
Mitigation 

Timing 
Monitoring 

Schedule 

BIOLOGICAL RESOURCES (continued) 

Impact BIO‐3: The 
implementation of the 
proposed project would 
result in the loss of 
protected trees. 

Mitigation Measure BIO‐3: As required by the County for the removal of 
trees within the RM District, tree replacement shall occur at a minimum 
1:1 ratio for all protected trees removed with a circumference of or 
exceeding 55 inches (17.5 inches diameter at breast height). The 
replacement of indigenous trees shall be in kind (i.e., live oaks removed 
shall be replaced by live oaks) and exotic trees to be removed shall be 
replaced with an appropriate species on the tree list maintained by the 
County of San Mateo Planning Department. Replacement trees shall also 
be maintained for a minimum of 2 years, but up to 5 years (as  determined 
by the County of San Mateo Planning Department). 

To facilitate the successful replacement of trees, a tree replacement plan 
shall be prepared and shall meet the following standards: 

• Where possible, the plan shall identify suitable areas for tree 
replacement to occur such that the existing native woodlands in the 
open space are enhanced and/or expanded. 

• The plan shall specify, at a minimum, the following: 

− The location of planting sites; 

− Site preparation and planting procedures; 

− A schedule and action plan to maintain and monitor the tree 
replacement sites; 

− A list of criteria and performance standards by which to measure 
success of the tree replacement; and 

− Contingency measures in the event that tree replacement efforts 
are not successful. 

County of San Mateo 
Planning and Building 
Department 

Shall oversee tree 
replacement 

Project design 
and review 
process and 
during 
construction 

Confirm and 
document during 
building permit 
review and prior 
to completion of 
construction 

Impact BIO‐5: The 
proposed project could 
have a substantial 
adverse effect on 
willow scrub habitat (a 
riparian and sensitive 
plant community) 
bordering lot 11. 

 

Mitigation Measure BIO‐5a: Prior to the commencement of construction 
activities on lot 11, the outer edge of the willow scrub habitat (facing   lot 
11) shall be delineated by a qualified biologist. Temporary fencing shall be 
installed that clearly identifies the outer edge of the willow habitat and 
that identifies the willow scrub as an “Environmentally Sensitive Area.” 
Signs shall be installed indicating that the fenced area is “restricted” and 
that all construction activities, personnel, and operational disturbances are 
prohibited. 

County of San Mateo 
Planning and Building 
Department 

Shall oversee installation 
of temporary fencing 

Prior to 
commencement 
of grading on 
lot 11 

Confirm and 
document prior 
to grading 



4.0  Mitigation Monitoring and Reporting Program 

4.0‐7 Impact Sciences, Inc. 
0902.001 

Highland Estates Final EIR 
December 2009 

 

 

Impact Mitigation Measure/Improvement Measure 
Monitoring/Reporting 

Action(s) 
Mitigation 

Timing 
Monitoring 

Schedule 

BIOLOGICAL RESOURCES (continued) 

Impact BIO‐5 
(continued) 

Mitigation Measure BIO‐5b: Prior to the issuance of a grading permit, the 
Project Applicant shall develop an erosion control plan. The plan shall 
include measures such as silt fencing to prevent project‐related erosion 
and sedimentation from adversely affecting the creek zone and other 
habitats on and near lots 1–11. The erosion control plan shall be subject to 
approval by the County of San Mateo Planning Department. 

County of San Mateo 
Planning and Building 
Department 

Shall review erosion 
control plan 

Prior to 
issuance of 
grading permit 

Document 
during grading 
and construction 

Mitigation Measure BIO‐5c: Prior to the issuance of a grading permit, the 
Project Applicant shall develop a lighting plan. The lighting plan shall 
require that all lighting be directed and shielded as to minimize light 
spillage into nearby willow scrub habitat, as well as adjacent oak 
woodland habitats. The lighting plan shall be subject to approval by the 
County of San Mateo Planning Department. 

County of San Mateo 
Planning and Building 
Department 

Shall review lighting plan 

Prior to 
issuance of 
grading permit 

Document prior 
to completion of 
construction 

Impact BIO‐6: The 
implementation of the 
proposed project would 
result in the loss of 
stands of purple 
needlegrass, which is a 
sensitive plant 
community. 

Mitigation Measure BIO‐6: Prior to the commencement of construction 
on lot 8, the occurrence of purple needlegrass shall be mapped,  including 
all stands on the lot with 20 percent or greater cover of native grasses and 
having a diameter greater than 10 feet. The area of purple needlegrass to 
be lost due to development of the lot shall then be calculated. 
As part of the proposed project, approximately 92 acres of open space 
would be maintained as open space under a conservation easement. This 
open space contains a serpentine grassland (on the slope west of the water 
tanks) that is dominated by native grasses (including purple needlegrass) 
and other native plant species. These native grasses, including purple 
needlegrass, would be permanently protected by the conservation 
easement. In addition, non‐native plant areas adjacent to  the serpentine 
grassland shall be restored to support native grasses over an area twice 
the acreage (2:1) of the stands of purple needlegrass to be lost on lot 8. 

County of San Mateo 
Planning and Building 
Department 

Shall oversee mapping of 
purple needlegrass and 
dedication of open space 

Mapping: Prior 
to 
commencement 
of grading on 
lot 8; 

Granting of 
conservation 
easement: Prior 
to recordation 
of final 
subdivision 
map; 

Native grass 
planting: Prior 
to completion of 
construction 

Mapping: Prior 
to 
commencement 
of grading on lot 
8; 

Granting of 
conservation 
easement: Prior 
to recordation of 
final subdivision 
map; 
Native grass 
planting: Prior to 
completion of 
construction 
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Impact Mitigation Measure/Improvement Measure 
Monitoring/Reporting 

Action(s) 
Mitigation 

Timing 
Monitoring 

Schedule 

GEOLOGY AND SOILS 
Impact GEO‐1: The 
proposed project would 
involve development on 
slopes steeper than 15 
percent and could 
expose people and 
structures to landslide 
hazards. 

Mitigation Measure GEO‐1: A design‐level geotechnical investigation of 
the site shall be performed prior to any project grading including static 
and seismic slope stability analysis of the areas of the project site to be 
graded and developed. The specific mitigation measures to be utilized in 
order to stabilize existing landslides and areas of potential seismically 
induced landslides shall be presented in the report. The specific 
mitigation measures shall include some of the following measures or 
measures comparable to these: 

• Landslide debris on lots 7 and 8 shall be excavated and replaced with 
a fully drained conventional buttress fill that is founded in the 
underlying Franciscan mélange, as recommended by the project 
geotechnical engineer. (Lots 7‐8) 

• Retaining walls shall be designed to withstand high lateral earth 
pressure from adjoining natural materials and/or backfill shall be 
installed at the rear of lots 5 through 8. In addition, retaining walls 
shall be built in the front of lots 5 and 6 to aid in maintaining the 
slopes behind the lots and the more extensive cut required for lots 5 
and 6. (Lots 5‐8) 

• A surface drainage system shall be installed for each lot to mitigate 
new landslides developing within the thin veneer of soil mantling the 
bedrock on the slope below lots 1 through 4. (Lots 1‐4) 

• Subsurface drainage galleries may be installed to control the flow of 
groundwater and reduce the potential for slope instabilities from 
occurring in the future. (All lots) 

• Over‐steepening of slopes shall be avoided. Horizontal benches  shall 
be constructed on all reconstructed slopes at an interval of 25 to 30 
feet. New fill shall be compacted to at least 90 percent relative 
compaction (as determined by ASTM test method D1557). (All lots) 

• Drilled piers and grade‐beam foundations shall be used to support 
foundations in accordance with recommendations of the project 
geotechnical engineer. (All lots) 

County of San Mateo 
Planning and Building 
Department 

Shall oversee 
implementation of design‐ 
level geotechnical 
investigation 
recommendations 

Prior to 
issuance of 
grading permit 

Confirm and 
document during 
grading and 
building permit 
review 
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Impact Mitigation Measure/Improvement Measure 
Monitoring/Reporting 

Action(s) 
Mitigation 

Timing 
Monitoring 

Schedule 

GEOLOGY AND SOILS (continued) 
Impact GEO‐2: The 
proposed project is 
located on a geologic 
unit that may be 
unstable or could 
become unstable as a 
result of the project. 

Mitigation Measure GEO‐2a: Materials used to construct the buttress fill 
should have effective strength parameters equal to or better than the 
parameters used in the Treadwell & Rollo 2009 study. (Lots 7 and 8) 

County of San Mateo 
Planning and Building 
Department 

Shall oversee 
implementation of 
geotechnical investigation 
recommendations 

Prior to 
issuance of 
grading permit 

Document and 
confirm during 
building permit 
review 

Mitigation Measure GEO‐2b: The following mitigation measures shall be 
implemented to ensure the stability of proposed structures that are 
located on deep fill soils: 

• A site‐specific, design‐level geotechnical investigation shall be 
completed during the design phase of the proposed project, and prior 
to approval of new building construction within the site for specific 
foundation design, slope configuration, and drainage design. (All 
lots) 

• The geotechnical investigation shall provide recommendations to 
prevent water from ponding in pavement areas and adjacent to the 
foundation of the proposed residences, and to prevent collected 
water from being discharged freely onto the ground surface  adjacent 
to the residences, site retaining walls, or artificial slopes. The project 
geotechnical engineer shall identify on site areas downslope of the 
homes where the collected water may be discharged utilizing 
properly designed energy dissipaters. (All lots) 

• Fills used at the project site shall be properly placed with keyways 
and subsurface drainage, and adequately compacted following the 
recommendations of the final geotechnical report and Geotechnical 
Engineer, in order to significantly reduce fill settlement. (All lots) 

• Underground utilities shall be designed and constructed using 
flexible connection points to allow for differential settlement. (All 
lots) 

County of San Mateo 
Planning and Building 
Department 

Shall oversee 
implementation of design‐ 
level geotechnical 
investigation 
recommendations 

Prior to 
issuance of 
grading permit 

Confirm and 
document during 
grading and 
building permit 
review 
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Monitoring/Reporting 

Action(s) 
Mitigation 

Timing 
Monitoring 

Schedule 

GEOLOGY AND SOILS (continued) 
Impact GEO‐2 
(continued) 

Foundation plans shall be submitted to the County for review prior to 
issuance of a building permit. All foundation excavations shall be 
observed during construction by the project Geotechnical Engineer to 
insure that subsurface conditions encountered are as anticipated. As‐ built 
documentation shall be submitted to the County. (All lots) 

• Drilled pier and grade‐beam foundations or other appropriate 
foundations per the recommendations of the design‐level 
geotechnical investigation shall be developed for lots that are 
determined to likely experience soil creep. (All lots) 

All work shall be completed in accordance with requirements of the 2007 
California Building Code and the San Mateo County Building Code. (All 
lots) 

   

Impact GEO‐3: The 
proposed project would 
not result in substantial 
soil erosion or the loss 
of topsoil from grading 
activities. 

Improvement Measure GEO‐3: In compliance with the NPDES 
regulations, the Project Applicant shall file a Notice of Intent with the 
State Water Resources Control Board (SWRCB) prior to the start of 
grading and prepare a SWPPP. 

The SWPPP shall include specific best management practices to reduce 
soil erosion. The SWPPP shall include locations and specifications of 
recommended soil stabilization techniques, such as placement of straw 
wattles, silt fence, berms, and storm drain inlet protection. The SWPPP 
shall also depict staging and mobilization areas with access routes to and 
from the site for heavy equipment. The SWPPP shall include temporary 
measures to reduce erosion to be implemented during construction, as 
well as permanent measures. 

County staff and/or representatives shall review the SWPPP to ensure 
adequate compliance with State and County standards. 

County staff and/or representatives shall visit the site during grading and 
construction to ensure compliance with the SWPPP, as well as note any 
violations, which shall be corrected immediately. A final inspection shall 
be completed prior to occupancy. 

County of San Mateo 
Planning and Building 
Department 

Shall review and oversee 
compliance with the 
SWPPP 

Prior to 
issuance of 
grading permit; 

During 
construction 

Confirm and 
document during 
grading, building 
permit review, 
construction, and 
prior to project 
occupancy 
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Impact Mitigation Measure/Improvement Measure 
Monitoring/Reporting 

Action(s) 
Mitigation 

Timing 
Monitoring 

Schedule 

GEOLOGY AND SOILS (continued) 
Impact GEO‐4: The 
proposed project could 
expose people or 
structures to potential 
adverse effects, 
including the risk of 
loss, injury, or death 
involving strong 
seismic groundshaking. 

Mitigation Measure GEO‐4: The Project Applicant shall be required to 
use the seismic design criteria listed below to design structures and 
foundations to withstand expected seismic sources in accordance with the 
California Building Code (2007) as adopted by the County of San Mateo. 

Site Class: C 

Soil Profile Name: Very Dense Soil and Soft Rock 

Occupancy Category: II 

Seismic Design Category: E 

Mapped Spectral Response for Short Periods‐ 0.2 Sec (Ss): 2.226 g 

Mapped Spectral Response for Long Periods‐ 1 Sec (S1): 1.273 g 

Site Coefficient‐ Fa, based on the mapped spectral response for short 
periods: 1.0 

Site Coefficient‐ Fv, based on the mapped spectral response for long 
periods: 1.3 

Adjusted Maximum Considered EQ Spectral Response for Short Periods 
(SMS): 2.226 

Adjusted Maximum Considered EQ Spectral Response for Long Periods 
(SM1): 1.655 

Design (5‐percent damped) Spectral Response Acceleration Parameters  at 
short periods (SDS): 1.484 

Design (5‐percent damped) Spectral Response Acceleration Parameters  at 
long periods (SD1): 1.103 

County of San Mateo 
Planning and Building 
Department 

Shall oversee compliance 
with California Building 
Code 

Project design 
and review 
process 

Confirm and 
document during 
building permit 
review 
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Impact Mitigation Measure/Improvement Measure 
Monitoring/Reporting 

Action(s) 
Mitigation 

Timing 
Monitoring 

Schedule 

GEOLOGY AND SOILS (continued) 
Impact GEO‐5: The 
proposed project could 
potentially expose 
residents to substantial 
risks to life or property 
from development on 
expansive soils. 

Mitigation Measure GEO‐5: During site grading, soils in each lot shall be 
observed and tested by the project Geotechnical Engineer  to determine if 
expansive soils are exposed. Should expansive soils be encountered in 
planned building or pavement locations, the following measures shall be 
implemented under the direction of the Geotechnical Engineer in order to 
mitigate the impact of expansive soils: 
• Expansive soils in foundation areas shall be excavated and replaced 

with non‐expansive fill to the specifications of the geotechnical 
engineer. 

• A layer of non‐expansive fill soils 12 to 24 inches in thickness shall be 
placed over the expansive materials and prior to the placement of 
pavements or foundations. 

• Moisture conditioning of expansive soil shall be applied to a degree 
that is several percent above the optimum moisture content or lime 
treating of the expansive soil. 

• Foundations shall be constructed to be below the zone of seasonal 
moisture fluctuation or to be capable of withstanding the effects of 
seasonal moisture fluctuations. 

• Specific control of surface drainage and subsurface drainage 
measures shall be provided. 

• Low water demand landscaping shall be used. 

County of San Mateo 
Planning and Building 
Department 

Shall oversee 
implementation of 
geotechnical investigation 
recommendations 

During grading 
activities 

Confirm and 
document prior 
to issuance of 
building permit 
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Monitoring/Reporting 

Action(s) 
Mitigation 

Timing 
Monitoring 

Schedule 

OTHER RESOURCE TOPICS 
Impact AQ‐1: The 
proposed project would 
generate pollutants that 
would violate existing 
standards of air quality 
on site or in the 
surrounding area or 
violate an air quality 
standard or contribute 
substantially to an 
existing or project air 
quality violation. 

Mitigation Measure AQ‐1: The Project Applicant shall require that the 
following BAAQMD recommended and additional PM10 reduction 
practices be implemented by including them in the contractor construction 
documents: 

The first phase of construction shall require 30 percent of construction 
equipment to meet Tier 1 EPA certification standards for clean technology. 
The remainder of construction equipment (70 percent), which would 
consist of older technologies, shall be required to use emulsified fuels. 

• The second phase of construction shall require 30 percent of 
construction equipment to meet Tier 2 EPA certification standards for 
clean technology and 50 percent to meet Tier 1 EPA certification 
standards. The remaining 20 percent of construction equipment, 
which would consist of older technologies, shall use emulsified  fuels. 

• For all larger vehicles, including cement mixers or other devices that 
must be delivered by large trucks, vehicles shall be equipped with 
CARB level three verified control devices. 

• Water all active construction areas at least twice daily. 

• Cover all trucks hauling soil, sand, and other loose materials or 
require all trucks to maintain at least two feet of freeboard. 

• Pave, apply water three times daily, or apply non‐toxic soil stabilizers 
on all unpaved access roads, parking areas, and staging areas at the 
construction sites. 

• Sweep daily (with water sweepers) all paved access roads, parking 
eas, and staging areas at the construction sites. 

• Sweep public streets adjacent to construction sites daily (with water 
sweepers) if visible soil material is carried onto the streets. 

• Hydroseed or apply non‐toxic soil stabilizers to inactive  construction 
areas (previously graded areas inactive for ten days or more). 

County of San Mateo 
Planning and Building 
Department 

Shall oversee 
implementation of 
recommendations 

During grading 
and 
construction 

Confirm and 
document during 
grading and 
building permit 
review 
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Mitigation 

Timing 
Monitoring 
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OTHER RESOURCE TOPICS (continued) 
Impact AQ‐1 
(continued) 

• Enclose, cover, water twice daily, or apply non‐toxic soil binders to 
exposed stockpiles (dirt, sand, etc.). Limit traffic speeds on unpaved 
roads to 15 miles per hour. 

• Limit traffic speeds on unpaved roads to 15 miles per hour. 

• Install sandbags or other erosion control measures to prevent silt 
runoff to public roadways. 

• Replant vegetation in disturbed areas as soon as possible. 

• Install wheel washers for all exiting trucks or wash off the tires or 
tracks of all trucks and equipment leaving the construction site. 

• Install wind breaks at the windward sides of the construction areas 

• Suspend excavation and grading activities when wind (as 
instantaneous gusts) exceeds 25 miles per hour. 
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Impact Mitigation Measure/Improvement Measure 
Monitoring/Reporting 

Action(s) 
Mitigation 

Timing 
Monitoring 

Schedule 

OTHER RESOURCE TOPICS (continued) 
Impact NOI‐1: The 
proposed project would 
generate noise levels in 
excess of levels 
determined appropriate 
according to the County 
Noise Ordinance 
standard. 

Mitigation Measure NOI‐1: The Project Applicant shall require that the 
following noise reduction practices be implemented by including them  in 
the contractor construction documents: 
• Equipment and trucks used for project construction would utilize the 

best available noise control techniques (e.g., improved exhaust 
mufflers, equipment redesign, use of intake silencers, ducts, engine 
enclosures, and acoustically‐attenuating shields or shrouds) in order 
to minimize construction noise impacts. 

• Equipment used for project construction would be hydraulically or 
electrically powered impact tools (e.g., jack hammers and pavement 
breakers) wherever possible to avoid noise associated with 
compressed air exhaust from pneumatically‐powered tools. 
Compressed air exhaust silencers would be used on other equipment. 
Other quieter procedures would be used such as  drilling rather than 
impact equipment whenever feasible. 

• The construction activity would be kept to the hours of 7:00 AM to 
7:00 PM, Monday through Friday. Saturday hours (8:00 AM to 5:00 
PM) are permitted upon the discretion of County approval based on 
input from nearby residents and businesses. Saturday construction 
(8:00 AM to 5:00 PM) would be allowed once the buildings are fully 
enclosed. 

• Residential property owners within 200 feet of planned construction 
areas shall be notified of the construction schedule in writing, prior to 
construction; the project sponsor shall designate a “disturbance 
coordinator” who shall be responsible for responding to any local 
complaints regarding construction noise; the coordinator (who may 
be an employee of the developer or general contractor) shall 
determine the cause of the complaint and shall require that 
reasonable measures warranted to correct the problem be 
implemented; a telephone number of the noise disturbance 
coordinator shall be conspicuously posted at the construction site 
fence and on the notification sent to neighbors adjacent to the site. 

County of San Mateo 
Planning and Building 
Department 

Shall monitor compliance 
with construction noise 
reduction practices 

During grading Confirm and 
document during 
grading and 
building permit 
review 
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Timing 
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OTHER RESOURCE TOPICS (continued) 
Impact HAZMAT‐1: 
The proposed project 
would expose people or 
structures to a 
significant risk of loss, 
injury or death 
involving wild land 
fires, including where 
wildlands are adjacent 
to urbanized areas or 
where residences are 
intermixed with 
wildlands. 

Mitigation Measures HAZMAT‐2: Individual property owners for lots 
1‐4 and 9, 10, and 11 shall be responsible for maintaining a fuel break by 
removing all hazardous flammable materials or growth from the ground 
around each home for a distance of not less than 100 feet from its exterior 
circumference, for the life of the project. Property owners of lots listed 
above shall arrange with the property owner of the open space parcel to 
obtain legal access to the open space parcel for the purpose of vegetation 
clearance. This would not include the authorization of tree removal for 
trees protected by the RM zoning regulations. This requirement shall be 
recorded as a deed restriction on lots 1 through 4, and 9, 10, and 11 prior 
to the start of construction on these lots. 

California Department of 
Forestry and Fire 
Protection 

Shall  monitor 
maintenance of fuel breaks 

During project 
occupancy 

Confirm 
recordation of 
deed restriction 
prior to 
construction 

Confirm and 
document 
compliance 
during dry 
season annually 
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Action(s) 
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OTHER RESOURCE TOPICS (continued) 
Impact HAZMAT‐2: 
The proposed project 
would create a 
significant hazard to the 
public or the 
environment through 
reasonably foreseeable 
upset and accident 
conditions involving the 
release of hazardous 
materials into the 
environment. 

Mitigation Measure HAZMAT‐3: During the design level geotechnical 
investigation, representative soil samples shall be obtained for each lot 
proposed on an area underlain or potentially underlain by serpentine 
bedrock. These samples shall be tested for the presence of naturally 
occurring asbestos by a state certified testing laboratory in accordance 
with requirements of the CARB and the BAAQMD and the results shall be 
provided to the County Planning Department. 

If naturally occurring asbestos is identified at the site, a site health and 
safety (H&S) plan including methods for control of airborne dust shall be 
prepared. This plan shall be reviewed and approved by the County of San 
Mateo prior to grading in areas underlain by serpentine‐bearing  soils or 
bedrock and naturally occurring asbestos. The H&S plan shall strictly 
control dust‐generating excavation and compaction of material containing 
naturally occurring asbestos. The plan shall also identify site‐ monitoring 
activities deemed necessary during construction (e.g., air monitoring). 
Worker monitoring shall also be performed as appropriate. The plan shall 
define personal protection methods to be used by construction workers. 
All worker protection and monitoring shall  comply with provisions of the 
Mining Safety and Health Administration (MSHA) guidelines, California 
Division of Occupational Safety and Health (DOSH), and the Federal 
Occupational Safety and Health Administration (OSHA). 
If naturally occurring asbestos is found at the site, a Soil Management Plan 
shall be developed and approved by the County Planning Department to 
provide detailed descriptions of the control and disposition of soils 
containing naturally occurring asbestos. Serpentine material placed as fill 
shall be sufficiently buried in order to prevent erosion by wind or surface 
water run‐off, or exposure to future human activities, such as landscaping 
or shallow trenches. Additionally, the BAAQMD shall be notified prior to 
the start of any excavation in areas containing naturally occurring 
asbestos. 

County of San Mateo 
Planning and Building 
Department 

Shall review and oversee 
implementation of site 
Health and Safety Plan 
and Soil Management 
Plan 

Completion of 
plan prior to 
grading and 
compliance 
with plan 
during grading 

Completion of 
plan prior to 
grading and 
compliance with 
plan during 
grading 
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OTHER RESOURCE TOPICS (continued) 
Impact TRANS‐1: The 
proposed project would 
not result in significant 
transportation‐related 
impacts. 

Improvement Measure TRANS‐1: The Project Applicant shall prepare 
and submit a Construction Management Plan that will, among other 
things, require that all truck movement associated with project 
construction occur outside the commute peak hours. 

County of San Mateo 
Planning and Building 
Department 

Shall review and oversee 
implementation of 
Construction 
Management Plan 

Project design 
and review 
process 

Confirm and 
document prior 
to issuance of 
grading permit 

Impact TRANS‐2: The 
proposed project would 
not result in or increase 
traffic hazards due to a 
design feature or 
incompatible uses. 

Mitigation Measure TRANS‐2: The Project Applicant shall be required to 
pay for the installation of advisory traffic signs on Ticonderoga Drive in 
the vicinity of the proposed homes as determined necessary by the 
County of San Mateo Department of Public Works. 

County of San Mateo 
Department of Public 
Works 

Shall collect fee from 
Project Applicant 

Prior to 
Department of 
Public Works’ 
final approval 
of building 
permits for lots 
7 and 8 

Complete upon 
installation of 
advisory traffic 
signs 

Impact UTIL‐1: The 
proposed project would 
require hookup to an 
existing sewage 
collection system which 
is at or over capacity, 
and therefore could 
potentially result in 
water quality impacts 
from sewage overflows. 

Mitigation Measure UTIL‐1: The Project Applicant shall mitigate the 
project‐generated increase in sewer flow such that there is a ʺzero net 
increaseʺ in flow during wet weather events, by reducing the amount of 
existing Inflow and Infiltration (INI) into the Crystal Springs County 
Sanitation District (District) sewer system. This shall be achieved  through 
the construction of improvements to impacted areas of the  sewer system, 
with construction plans subject to District approval. Construction of 
improvements, as approved by the District, shall be completed prior to the 
start of the construction of the residences. In addition, as project sewage 
will be treated by the City of San Mateoʹs Wastewater Treatment Plant, the 
Project Applicant shall submit payment of the City of San Mateo 
Wastewater Treatment Plant Expansion development impact fee to the 
City of San Mateo. This fee is based on the number of bedrooms in each 
residential unit and is calculated at the time of the final plans, using the 
Cityʹs fee schedule in effect at the time of the building permit application. 

Crystal Springs County 
Sanitation District 

Shall review sewer system 
improvement plans 

Project design 
and review 
process 

Complete upon 
construction of 
sewer system 
improvements 
and payment of 
development 
impact fee (prior 
to construction of 
residences) 
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Project Name Highland Estates Lots 5 through 11 
Location Ticonderoga Drive/Cobblehill Place/Cowpens Way 

 San Mateo, California 
  

 
 
 
 
 

SECTION 1: INTRODUCTION 
 
This updated geotechnical report was prepared for the sole use of Ticonderoga Partners LLC 
for the Highland Estates Lots 5 through 11 project in San Mateo, California.  The approximate 
location of the project sites are shown on the Vicinity Map, Figure 1.  For our use, we were 
provided with the following documents: 
 
 A set of plans for Lots 1 through 11 titled “Highland Estates,” prepared by BKF 

Engineers, Inc., dated January 20, 2010. 
 

 A report titled “Revised Geologic Evaluation, Environmental Impact Report, Highland 
Estates Residential Development Project, San Mateo County, California,” prepared by 
Treadwell & Rollo, dated August 27, 2009. 
 

 A report titled “Geologic Evaluation, Environmental Impact Report, Highlands Estates 
Residential Development Project, San Mateo County, California,” prepared by Treadwell 
& Rollo, dated September 23, 2008. 
 

 A report titled “Geotechnical Investigation and Geologic Hazards Review, Four Single-
Family Homes, Ticonderoga Drive, San Mateo, California,” prepared by TRC Lowney, 
dated February 7, 2006. 
 

 A report titled “Supplemental Geotechnical Report, Responding to Geotechnical Review 
Comments for Highland Estates, San Mateo County, California,” prepared by Soil 
Foundation Systems, Inc., dated November 1994. 
 

 A report titled “Geotechnical Investigation Report for Highland Estates, San Mateo, 
California,” prepared by Soil Foundation Systems, Inc., dated July 1993. 
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1.1 PROJECT BACKGROUND AND PURPOSE 
 
Lots 5 through 11 were once part of a much larger parcel of land known as the “Highland 
Estates Parcel” located west of Polhemus Road. The vacant, irregularly-shaped parcel 
consisted of approximately 99-acres of land bounded by existing residential and commercial 
development in San Mateo County, California.  During the past two to three decades, there 
have been many previous land development proposals and geotechnical/geologic reports 
prepared for the Highland Estates project site.  The current approved land development plan, 
which consists of 11 lots, is a scaled back version of previous land planning proposals and 
consists of construction of homes to “infill” undeveloped portions around the perimeter of the 
large parcel which will remain undeveloped.   
 
Numerous geotechnical and geologic reports have been prepared for the Highland Estates site.  
The first investigations were performed by Soil Foundation Systems, Inc. (SFSI) in 1990, 1993, 
and 1994, then more recently by TRC/Lowney Associates in 2006.  Mr. K.C. Sohn, G.E., the 
geotechnical engineer for SFSI is deceased.  Mr. Scott Fitinghoff, G.E., principal engineer at 
Cornerstone Earth Group became the geotechnical engineer for the project after Mr. Sohn’s 
death in 1999 while employed by Lowney Associates and which was acquired by TRC in 2000.  
In 2008 and 2009, Treadwell and Rollo, Inc. performed a geologic evaluation for the 
Environmental Impact Report for the project.  To maintain continuity of geotechnical engineers 
for the Highland Estates project, Cornerstone Earth Group accepted the role of geotechnical 
engineer-of-record for the project.  In 2011, Cornerstone Earth Group performed a design-level 
geotechnical investigation for Lots 1 through 4.  The residences on Lots 1 through 4 have been 
recently constructed.  
 
The purpose of this report is to provide a summary of the previous reports, the results of our 
supplemental exploration and engineering analysis, and to prepare an updated geotechnical 
investigation report for Lots 5 through 11 based on grading for the project shown on the plans 
by BKF Engineers. 
 
1.2 PROJECT DESCRIPTION 
 
Lots 5 through 8 will be constructed on the northern side of Ticonderoga Drive which slopes 
upward from Ticonderoga Drive with slopes as steep as approximately 2:1 to 2½:1 (H:V).  Lots 
9 and 10 will be constructed at the end of Cobblehill Place along the approximate crest of a 
ridge that slopes gently to steeply downward to the east, northeast away from the end of 
Cobblehill Place.  Lot 11 will be constructed at the end of Cowpens Way and generally slopes 
downward away from the end of Cowpens Way. 
 
Construction at each lot will consist of a multi-level, single-family, wood-framed house designed 
to step up the hill (Lots 5 through 8) or down the hill (Lots 9 through 11) and follow the natural 
contours.  Driveways and garages are anticipated to be located adjacent to the fronting road.  
The structures will be supported on drilled pier and grade beam foundations with raised wood or 
structural concrete slab floors.  Significant grading is anticipated for Lots 5 through 8 to mitigate 
the mapped landsliding.  Grading for Lots 9 through 11 is anticipated to potentially include cuts 
and fills of up to 10 feet.  We assume that retaining walls will be built to retain fill adjacent to 
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garage and lower house walls.  Appurtenant utilities, landscaping, driveways, and other 
improvements necessary for lot development is also planned.   
 
Structural loads are not available at this time, however loads for the structures are anticipated to 
be typical of these buildings with interior column loads on the order of 5 to15 kips.  The 
proposed layout of the residences is shown on the Site Plan and Geologic Maps, Figure 2A to 
2C. 
 
1.3 SCOPE OF SERVICES 
 
Our scope of services was presented in our proposal dated April 20, 2015 and consisted of a 
site reconnaissance, field and laboratory program for Lot 11 to further evaluate physical and 
engineering properties of the subsurface soils and bedrock, landslide mitigation plans, 
engineering analysis to prepare recommendations for site work and grading, building 
foundations, flatwork, retaining walls, and pavements, and preparation of this report.  Brief 
descriptions of our exploration and laboratory programs for Lot 11 are presented below. 
 
1.4 PREVIOUS INVESTIGATIONS BY OTHERS 
 
Soil Foundation Systems (1993 and 1994), TRC Lowney (2006), and Treadwell & Rollo (2009) 
performed geotechnical Investigations and geologic feasibility reviews for Lots 5 through 11.  
This previous work was reviewed and data obtained from the previous investigations was 
incorporated into our investigation.  Data and logs from these prior in investigations are included 
in Appendix C. 
 
1.5 EXPLORATION PROGRAM 
 
To supplement the previous investigations by others at Lots 5 through 11, our field exploration 
consisted of one boring drilled on July 28, 2015 with portable Minuteman solid-stem auger 
drilling equipment.  The boring was drilled to a depth of 15 feet.  The boring was backfilled with 
cement grout in accordance with local requirements.  The approximate location of our 
exploratory boring is shown on the Site Plan and Geologic Map, Figure 2C.  Details regarding 
our field program are included in Appendix A. 
 
1.6 LABORATORY TESTING PROGRAM 
 
In addition to visual classification of samples, the laboratory program focused on obtaining data 
for foundation design and seismic ground deformation estimates.  Testing included moisture 
contents, dry densities, and a Plasticity Index test.  Details regarding our laboratory program are 
included in Appendix B. 
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1.7 NATURALLY OCCURING ASBESTOS TESTING 
 
We performed testing for naturally occurring asbestos (NOA) on one sample from our Boring 
EB-1 drilled at Lot 11 close to the previously identified serpentinite found in Soil Foundations 
Systems nearby borings.  The sample from our boring was tested for naturally occurring 
asbestos (NOA) using Polarized Light Microscopy in accordance with the California Air 
Resources Board (CARB) Method 435.  NOA was not detected.  The analytical report is 
included in Appendix D. 
 
1.8 ENVIRONMENTAL SERVICES 
 
Environmental services were not requested for this project.  If environmental concerns are 
determined to be present during future evaluations, the project environmental consultant should 
review our geotechnical recommendations for compatibility with the environmental concerns. 
 
SECTION 2: REGIONAL SETTING 
 
2.1 GEOLOGICAL SETTING 
 
The San Francisco peninsula is a relatively narrow band of rock at the north end of the Santa 
Cruz Mountains separating the Pacific Ocean from the San Francisco Bay.  It represents one 
mountain range in a series of northwesterly-aligned mountains forming the Coast Ranges 
geomorphic province of California that stretches from the Oregon border nearly to Point 
Conception.  In the San Francisco Bay area, most of the Coast Ranges have developed on a 
basement of tectonically mixed Cretaceous- and Jurassic-age (70 to 200 million years old) rocks 
of the Franciscan Complex.  Locally, these basement rocks are capped by younger sedimentary 
and volcanic rocks.  Most of the Coast Ranges are covered by younger surficial deposits that 
reflect geologic conditions for approximately the last million years. 
 
Lateral and vertical movement on the many splays of the San Andreas Fault system and other 
secondary faults has produced the dominant northwest-oriented structural and topographic 
trend seen throughout the Coast Ranges today.  This trend reflects the boundary between two 
of the Earth’s major tectonic plates:  the North American plate to the east and the Pacific plate 
to the west. 
 
The San Andreas Fault is the dominant structure in the system, nearly spanning the length of 
California, and capable of producing the highest magnitude earthquakes.  Many other sub-
parallel or branch faults within the San Andreas system are equally active and nearly as capable 
of generating large earthquakes.  Right-lateral movement dominates these faults, but an 
increasingly large amount of thrust faulting resulting from compression across the system is now 
being identified as well.   
 
The San Andreas Fault is located approximately 4,700 feet west of the lots, where it trends 
northwesterly through Crystal Springs Reservoir. Distances for other nearby active faults are 
shown in Tables 1a to 1c.   
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More locally, the site is in an area dominated by bedrock units of the Cretaceous and/or 
Jurassic Franciscan Complex.  Several regional scale geologic maps covering the area have 
been published of the area including those by Lajole et al. (1974), Leighton (1976), Brabb and 
Pampeyan (1983), Wentworth et al. (1985), Pampeyan (1994), Brabb et al. (1998) and Brabb et 
al. (2000) depict similar geologic units underlying the site.  Of these published maps 
Pampeyan’s depiction of the bedrock units is consistent with our site observations (see below).  
The Pampeyan mapping depicts the area of the Highland Estates as underlain by “Sheared 
rock” (“Fsr”) of the Franciscan Complex.  
 
The sheared rock forms an extensive outcrop across the immediate area. No structural trends 
within the sheared rock are shown on the Pampeyan map.  Pampeyan also shows Quaternary 
surficial deposits (“slope wash, ravine fill and colluvium,” “Qsr”) overlying the sheared rock on 
northeast to southeast facing hillsides located about 150 feet to the southeast of the site. Small, 
isolated outcrops of greenstone occur in the general area but not adjacent to the site. One area 
of serpentinite was encountered in some of the exploratory borings conducted on Lot 11. This 
unit is extensive to the south and this occurrence may represent a local interfingering of the two 
units in the immediate area of Lot 11 and to the south of the Lot.  

 
The following geologic unit descriptions come from Pampeyan (1994). The Holocene deposits 
(Qsr) are described as “interfingering deposits of colluvium and ravine fill which is 
unconsolidated to moderately consolidated deposits of sand, silt, clay and rock fragments.”  The 
sheared rock is described as “small to large fragments of hard rock in a matrix of seared rock 
that is derived mostly from shale and sandstone of the Franciscan Complex.”  The sheared rock 
is generally “coherent and firm, but soft in places, especially where weathered.” Serpentinite is 
described as; “soft, sheared serpentinite enclosing blocks of hard gray to greenish gray, 
unsheared serpentinite and ultramafic rocks.”   
 
2.2 REGIONAL SEISMICITY 
 
The San Francisco Bay area is recognized by geologists and seismologists as one of the most 
seismically active regions in the United States.  Significant earthquakes occurring in the Bay 
area are generally associated with crustal movement along well-defined, active, fault zones of 
the San Andreas Fault system (see Figure 3).  The San Andreas Fault generated the great San 
Francisco earthquake of 1906 and the Loma Prieta earthquake of 1989.   
 
The faults considered capable of generating significant earthquakes are generally associated 
with the well-defined areas of crustal movement, which trend northwesterly.  Tables 1a to 1c 
below present the State-considered active faults in order of increasing distance within 25 
kilometers (16.5 miles) of the lot locations.   
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Table 1a: Approximate Fault Distances for Lots 5 through 8 
 

 
Fault Name 

Distance 
(miles) (kilometers) 

San Andreas (1906) 0.8 1.3 
Monte Vista-Shannon 7.1 11.5 

San Gregorio 8.3 13.4 
 
Table 1b: Approximate Fault Distances for Lots 9 and 10 
 

 
Fault Name 

Distance 
(miles) (kilometers) 

San Andreas (1906) 0.9 1.4 
Monte Vista-Shannon 7.2 11.6 

San Gregorio 8.4 13.5 
 
Table 1c: Approximate Fault Distances for Lot 11 
 

 
Fault Name 

Distance 
(miles) (kilometers) 

San Andreas (1906) 0.8 1.3 
Monte Vista-Shannon 7.3 11.8 

San Gregorio 8.3 13.3 
 
A regional fault map is presented as Figure 3, illustrating the relative distances of the lots to 
significant fault zones. 
 
2.3 FUTURE EARTHQUAKE PROBABILITIES 
 
The San Francisco Bay area region is one of the most seismically active areas in the Country.  
While seismologists cannot predict earthquake events, the U.S. Geological Survey’s Working 
Group on California Earthquake Probabilities 2015 revises earlier estimates from their 2008 
(2008, UCERF2) publication. Compared to the previous assessment issued in 2008, the 
estimated rate of earthquakes around magnitude 6.7 (the size of the destructive 1994 
Northridge earthquake) has gone down by about 30 percent. The expected frequency of such 
events statewide has dropped from an average of one per 4.8 years to about one per 6.3 years. 
However, in the new study, the estimate for the likelihood that California will experience a 
magnitude 8 or larger earthquake in the next 30 years has increased from about 4.7% for 
UCERF2 to about 7.0% for UCERF3. 
 
 

http://www.scec.org/ucerf2/
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UCERF3 estimates that each region of California will experience a magnitude 6.7 or larger 
earthquake in the next 30 years. Additionally, there is a 63 percent chance of at least one 
magnitude 6.7 or greater earthquake occurring in the Bay Area region between 2007 and 2036.  
During such an earthquake the danger of fault surface rupture at the site is slight, but very 
strong ground shaking would occur.  A similar level of ground shaking was demonstrated when 
the 1989 Loma Prieta earthquake caused severe damage in Oakland and San Francisco, more 
than 50 miles from the fault rupture.  Although earthquakes can cause damage at a 
considerable distance, shaking will be very intense near the fault rupture.  Therefore, 
earthquakes located in urbanized areas of the region have the potential to cause much more 
damage than the 1989 Loma Prieta earthquake. 
 
SECTION 3: SITE CONDITIONS 
 
3.1 RECENT HISTORY 
 
The larger Highland Estates development is located on the northwest side of Ticonderoga Drive 
within the western boundary of the City of San Mateo, on unincorporated land in San Mateo 
County, California.  The 1943 and 1946 photographs reveal there was no residential 
development at or near the site and the eastern slope of the site was covered with shrubs and 
trees, similar to the present condition.  The photographs reveal an apparent old landslide 
located southeast of the smallest water tower within the property.  By the time of the 1956 
photographs, the Highland Estates development area had been completely cleared and graded 
but no homes had been constructed yet.  By the fall of 1956, roughly one-third of the homes 
within the Highlands Estates development had been completed and all the streets had been 
graded. By 1961, most of the Highland Estates development had been completed. The area 
proposed for Lots 5 through 11 appears as it does presently, with grasses and scattered oak 
trees.  The 1981 photographs show the site appears as it does today.  The photos taken 
between 1983 and 2005, revealed no changes at the site.  An area of shallow groundwater 
seepage or springing was apparent in the area of the currently proposed Lots 5 through 8, near 
the mapped contact between sandstone and serpentinite. 
 
3.2 SURFACE DESCRIPTION AND TOPOGRAPHY 
 
The proposed 7-lot development is located on the northeast flank of Pulgas Ridge, a knob of 
resistant bedrock that rises a few hundred feet above the surrounding hilly terrain.  The 
topography of the specific lots is shown on Figures 2A to 2C.  The general area is characterized 
with rolling terrain and northwest trending ridges and drainages on the peninsula segment of the 
Santa Cruz Mountains.  The Highland Estate area is generally bound to the northwest and 
northeast by Bunker Hill Drive and Polhemus Road, to the southeast by Ticonderoga Drive and 
a natural drainage course and undeveloped slope, and to the southwest by developed 
residential parcels. The lots generally slope moderately steep to very steep, with gradients 
between approximately 2:1 to 3:1.   
 
The current evaluation applies specifically to Lots 5 through 11.  Lots 5 through 8 are currently 
vacant land located along the north side of Ticonderoga Drive.  The lots are bound by 
residential development to the west and north, undeveloped land to the east, and Ticonderoga 
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Drive to the south.  The lots slope upward fairly steeply from Ticonderoga Drive.  Lots 9 and 10 
are currently vacant land as well. The lots are bounded by residential developments and 
Cobblehill Place on the southwest and undeveloped land on the remaining boundaries. The lots 
are located along the crest of a ridge and generally slope gently to steeply toward the east-
northeast away from the end of Cobblehill Place.  Lot 11 is also currently vacant land located at 
the end of Cowpens Way. This lot is bounded by residential development and Cowpens Way to 
the southwest and undeveloped land on the other sides. The lot generally slopes downward 
away from the end of Cowpens Way.  Slopes on the subject lots are generally steep to very 
steep, with gradients of approximately 2:1 to 3:1 (horizontal to vertical).  The subject residential 
lots have varied topography and contain a very thick growth of oak and other trees as well as a 
thick understory growth of shrubs.   Site drainage is characterized by uncontrolled sheet-flow 
down to the southeast.  Sheet flow coming off the ridges and hillsides have deposited slope 
debris and colluvium over the older Franciscan rocks. 
 
3.3 SITE GEOLOGY AND SUBSURFACE CONDITIONS 
 
Prior Investigations of the overall 99 acre Highland Estates development:  
 
Several prior investigations were performed for the development of the larger Highland Estates 
site.  A previous investigation by Soil Foundation Systems, Inc (“SFS”; 1993) and a 
supplemental investigation (SFS, 1994) of the overall Highland Estates were conducted.  They 
had also included within their report previous subsurface data collected at the site (Test Pit logs) 
by Berlogar Long and Associates (“BLA”) in 1980.  The SFS studies included the logging of 
numerous borings and test pits, laboratory testing and slope stability analyses.  Blocks of 
Graywacke sandstone of up to 2 acres in size were identified in their mapping, which they broke 
as distinct mapping units.  They characterized the 99 acre larger Highland Estates parcel as 
consisting of Franciscan mélange which contains “isolated monument-like blocks of competent 
rock (mainly graywacke sandstone) projecting out of the brushy slope.”  They reportedly 
encountered serpentinite in three of their borings on Lot 11 but which apparently is mantled at 
the ground surface by colluvial soils and is not exposed at the ground surface. The bedrock 
across the development area is generally mantled by colluvium, alluvium, artificial fill and 
landslides.  The landslides were determined to be typically shallow (less than 5 feet thick).  
Follow-on investigations of Highland Estates were conducted in 2005-06 by TRC Lowney 
(“Lowney”) and in 2009 by Treadwell and Rollo (“T&R”; see below). 
 
Subject Lots 5 through 8: 
 
The geotechnical report of SFS (1993, 1994) included (within Lots 5 through 8) the test pit logs 
of 8 test pits excavated and logged in proximity of the subject lots by BLA (1980).  They 
encountered Franscican mélange, slide debris and fill on the lots.  Lowney in 2005 conducted 
three test borings on the subject lots.  They focused their field investigation in areas underlain 
by Franciscan mélange.  In 2009, Treadwell and Rollo (“T&R”) logged three test pits on lots 5 
through 8 (TP-1, 2 and 3).  The test pits ranged in depth from about 12 and 30 feet beneath the 
existing ground surface and were excavated to characterize two mapped landslides on these 
lots.  They also compiled all previous consultant’s exploratory excavations on these lots and 
reviewed a series of aerial photos covering the site.  They concluded the landslides could be 



 

HIGHLAND ESTATES LOTS 5 THROUGH 11 
230-1-5 

Page 9 

 

mitigated through conventional engineering measures and provided recommendations to 
achieve that end, as well as standard site development guidance. 
 
Lots 9 through 11: 
 
BLA in 1980 had performed 9 test pits in proximity of Lots 9, 10 and 11 (TP-1, TP-20, TP-27, 
TP-30, TP-31, TP-32, TP-33, TP-34, and TP-39; and included the field data reported by SFS; 
1993). Additionally they presented boring logs from the earlier investigation of SFS (1993). They 
encountered sheared rock as well as local accumulations of artificial fill previously placed during 
grading of the adjacent subdivision. As previously mentioned, SFS in 1993 encountered 
serpentinite within three of their borings on Lot 11. In 2009 T&R compiled all previous 
consultant’s exploratory excavations on these lots and reviewed a series of aerial photos 
covering the site.  They encountered no evidence of landsliding on these lots. 
  
On July 28, 2015 we conducted an exploratory boring within the upper portion of Lot 11.  Our 
boring extended to a depth of 15 feet where it was met with practical sampling refusal.  We 
encountered up to 6 feet of undocumented fill overlying colluvium and Franciscan sheared rock. 
The bedrock consisted of interbedded shale and sandstone. We did not encounter any 
groundwater. The fill appears to be an accumulation of surplus fill placed as part of the grading 
for Cowpens Way.  
 
Current Site Reconnaissance:  
 
A reconnaissance of the site and immediate vicinity was performed by our Certified Engineering 
Geologist on July 28, 2015, for the purpose of observing and recording any changes apparent 
across the site that might have occurred since the most recent site investigation of 2009.  We 
noted no appreciable changes to the site conditions since the most recent investigations. We 
noted no evidence of severe erosion or sedimentation at the site, nor did we note any evidence 
of further slope movements (reference our Site Plan and Geologic Map, Figure 2A to 2C). 
 
3.3.1 Plasticity/Expansion Potential 
 
We performed one Plasticity Index (PI) tests on a representative sample from our boring 
performed at Lot 11.  This test result along with PI tests and boring log and test pit logs from 
previous investigations were used to evaluate the expansion potential of the onsite materials.  
The result of our PI test indicated a PI of 22 while PI tests performed by others indicated PIs of 
6 to 13.  Based on the above, soil materials encountered at the lot locations are anticipated to 
potentially exhibit moderate expansion potential to wetting and drying cycles. 
 
3.4 GROUND WATER 
 
Ground water was not encountered in our current boring within Lot 11 during drilling; however, 
the boring was not left open but was immediately backfilled when the boring was completed.  
Previous borings by SFS (B-14, B-16, and B-17) within the general proximity of Lot 11 that 
extended to a maximum depth of 42 feet encountered groundwater at depths ranging from 
about 1 to 10 feet below the surface at the time.  SFS installed standpipe piezometers and 
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concluded the ground water was likely runoff from higher up the ridge that percolated through 
fractures in the bedrock until encountering impermeable serpentinite, which caused the water to 
surface.  Free ground water was not encountered within TRC Lowney’s borings within proximity 
of Lots 5 through 8 that extended to a maximum depth of 20 feet, however they noted observing 
seepage of ground water along the cut-slope for Ticonderoga Drive.  Treadwell & Rollo noted 
portions of the landslide material within their test pits at Lots 5 through 8 were saturated with 
perched water above the landslide gouge.  They also mentioned no free ground water was 
observed within the bedrock below the landslide masses.  No free ground water was noted 
within any explorations in the proximity of Lots 9 and 10. 
 
Ground water is not mapped in the area by the State of California, but is anticipated to be 
generally deep.  However, perched ground water may be encountered in fractured bedrock and 
overlying soils. Fluctuations in ground water levels occur due to many factors including seasonal 
fluctuation, underground drainage patterns, regional fluctuations, and other factors. 
 
SECTION 4: GEOLOGIC HAZARDS 
 
4.1 FAULT RUPTURE 
 
Although there are significant faults located within 25 kilometers of the site, no active or 
potentially active faults are mapped transecting the site.  The site is not located within a 
currently designated Alquist-Priolo Earthquake Fault Zone (known formerly as a Special Studies 
Zone) (CDMG, 1982).  A regional fault map illustrating known active faults relative to the site is 
presented in Figure 3.  We encountered no evidence suggesting active fault surface traces at 
the site.  This is also consistent with the findings of previous consultants in their studies of the 
Highland Estates subdivision.  It is our conclusion that there is a low potential for the occurrence 
of fault surface rupture (primary or coseismic) to occur at the subject site.  
 
4.2 ESTIMATED GROUND SHAKING 
 
Moderate to severe (design-level) earthquakes can cause strong ground shaking, which is the 
case for most sites within the Bay Area.  A peak ground acceleration (PGA) of 0.983g, 0.976g, 
and 0.984g for Lots 5 to 8, Lots 9 and 10, and Lot 11, respectively, was estimated for analysis 
using FPGA x PGA (Equation 11.8-1) as allowed in the 2013 California Building Code.  Seismic 
design criteria values are presented in Section 7.2 of this report.  This hazard can be mitigated 
by designing the buildings in accordance with the current building code. 
 
4.3 LIQUEFACTION POTENTIAL 
 
Liquefaction hazard mapping of the site by the California Geologic Survey has not been 
completed for the site area. Mapping by the Association of Bay Area Governments (ABAG) 
indicates that the site is located in an area of very low liquefaction potential.   
 
During strong seismic shaking, cyclically induced stresses can cause increased pore pressures 
within the soil matrix that can result in liquefaction triggering, soil softening due to shear stress 
loss, potentially significant ground deformation due to settlement within sandy liquefiable layers 
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as pore pressures dissipate, and/or flow failures in sloping ground or where open faces are 
present (lateral spreading) (NCEER 1998).  Limited field and laboratory data is available 
regarding ground deformation due to settlement; however, in clean sand layers settlement on 
the order of 2 to 4 percent of the liquefied layer thickness can occur.  Soils most susceptible to 
liquefaction are loose, non-cohesive soils that are saturated and are bedded with poor drainage, 
such as sand and silt layers bedded with a cohesive cap.  Our analyses indicate that based on 
the fairly shallow depth to bedrock and ground water depths, the lots have a low potential for 
liquefaction which is consistent with the mapping in the area by ABAG.   
 
4.4 LATERAL SPREADING 
 
Lateral spreading is horizontal/lateral ground movement of relatively flat-lying soil deposits 
towards a free face such as an excavation, channel, or open body of water; typically lateral 
spreading is associated with liquefaction of one or more subsurface layers near the bottom of 
the exposed slope.  As failure tends to propagate as block failures, it is difficult to analyze and 
estimate where the first tension crack will form. 
 
There are no open faces within a distance considered susceptible to lateral spreading; 
therefore, in our opinion, the potential for lateral spreading to affect the site is low. 
 
4.5 SEISMIC SETTLEMENT/UNSATURATED SAND SHAKING 
 
Loose unsaturated sandy soils can settle during strong seismic shaking.  In areas of shallow 
bedrock extending generally to the ground surface, the potential for differential seismic 
settlement affecting the proposed improvements is low.  In landslide repair areas, materials 
overlying the bedrock will be reengineered and will also have a low potential for differential 
seismic settlement.  In locations of soil or existing fills above the underlying bedrock that will not 
be reengineered during landslide repair or lot grading activities, there is a potential for 
differential seismic settlement to occur within the sandier soils.  However, as the proposed 
structures will be supported by drilled pier foundations founded in the underlying bedrock, 
differential seismic settlement of these soils and fills should not significantly affect the proposed 
structures. 
 
4.6 LANDSLIDING 
 
The California Geological Survey (CGS) has been producing Seismic Hazard Zone maps for 
earthquake induced landsliding, however the San Mateo Quadrangle has not been published as 
of the time of the current study. The site is located within a hilly area with slopes described by 
Pampeyan (1994) as "unstable, especially when wet," and where small isolated landslides were 
mapped nearby by Brabb and Pampeyan (1972) and Leighton (1973). The aerial photographs 
revealed no geomorphic evidence of recent slope movement.  We noted the minor slope failures 
that were previously mapped along Ticonderoga Drive at the site during the site 
reconnaissance.  The interpretive map (landslide susceptibility) published by Brabb et al. (1978) 
shows the site within an area designated as moderately susceptible to landsliding based on 
slopes of greater than 30%, but also includes areas with 15% to 30% that are underlain by 
unstable rock units.  Wieczorek et al. (1985) indicates most of the Highlands Estates site is 
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located in an area mapped as having moderate susceptibility, and the northwest portion of the 
subdivision is shown as having very low susceptibility to landsliding triggered by a major 
earthquake. The subject lots are located on the moderate to steep slopes near the crest of 
Pulgas Ridge, which is underlain at shallow depths by competent sandstone of the Franciscan 
Complex.  We judge the potential for landsliding to be low in the bedrock material and moderate 
to high in the mapped landslide deposit areas.  The existing shallow slope failures are deemed 
to be the result of slope over steepening associated with the construction of Ticonderoga 
Drive. 
 
Based on our surface reconnaissance, research of published and unpublished geologic maps 
and reports, and our review of aerial photographs, no changes in the landslide configurations 
were noted at or immediately adjacent to the subject lots.  Our findings are consistent with the 
earlier consultant’s investigations of the subject Lots 5 through 11. None of the previous 
consultants’ investigations identified landslides at subject Lots 9 through 11. This is consistent 
with our current findings as well.  As determined by T&R, the cutslope failure (landslide) that 
spans Lot 5 and Lot 6 is 95 feet wide by 55 feet long and was determined to be 7 feet thick and 
terminates or “toes out” in the slope above Ticonderoga Drive.  The landslide that spans Lot 7 
and Lot 8 was 160 feet wide by 105 feet long, extends up to about 26 feet deep, and extends 
beneath Ticonderoga Drive at a depth of about 6 to 7 feet. Detailed descriptions of the 
landslides were included in the reports by T&R. In 2009 T&R provided landslide mitigation 
measures for the two landslides.  They indicated that the landslide mass that spans Lot 5 and 6 
would be removed during the (then) proposed site grading for the building pads and driveways.  
They indicated the larger landslide that spans Lot 7 and Lot 8 would not be completely mitigated 
by the (then) proposed grading and therefore recommended it be provided with a fully drained 
buttress fill. They concluded that a buttress fill embedded into the underlying Franciscan 
bedrock would provide sufficient stability for the subject lots and for Ticonderoga Drive.  Current 
plans do not appear to fully remove the landslide mass spanning Lot 5 and 6.  To address this 
concern and to supplement T&R’s slope stability analysis and landslide mitigation measures for 
the landslide spanning Lot 7 and 8, we prepared Landslide Mitigation Plans for both landslides 
(Figures 10 to 13).  We summarize T&R slope stability analysis for the landslide spanning Lot 7 
and 8 in the section below. 
 
4.7 TREADWELL & ROLLO SLOPE STABILITY ANALYSIS 
 
As discussed in our proposal, since Treadwell & Rollo performed a detailed slope stability 
evaluation for a fully drained buttress fill landslide repair for the landslide spanning Lot 7 and 8, 
an additional detailed slope stability evaluation was not included in our scope of work and has 
not been performed.  Additionally, our licensed geotechnical engineer, Scott Fitinghoff, visually 
observed the test pits performed by Treadwell & Rollo and conferred with their findings and 
analysis of the slope.  We have summarized Treadwell & Rollo’s stability analyses in the 
following sections and provided their model and outputs from their analyses in Appendix C.  
 
4.7.1 Method of Analysis 
 
The stability of a buttress fill repair for the landslide at Lot 7 and 8 was evaluated along the 
idealized Geologic Cross-Section C-C’ (similar to our current Cross-Section B-B’), which was 
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determined by Treadwell and Rollo’s engineering geologist to be the most critical slope from a 
topographic standpoint as well as appropriately modeling the apparent landslide movement 
observed in their test pits.  A simplified two-dimensional model of the landslide and bedrock 
profile and a typical buttress fill repair consisting of benches and a keyway cut into the 
Franciscan bedrock below the existing landslide was developed.  The keyway extended 3 feet 
below the bottom of landslide and the keyway and bench widths were at least 10 feet. 
 
Slope/W (version 6.22) by Geo-Slope International, Ltd. (2004) was used for the analyses and 
two-dimensional limit equilibrium methods (Modified Bishop, Janbu, and Spencer’s Method) 
were used to compute factors of safety.  The program determined the most critical failure 
surface (lowest factor of safety) with the given parameters.  Slopes with a static factor of safety 
of 1.5 or greater and a pseudo static factor of safety of 1.15 with a horizontal seismic coefficient 
of 0.10 to 0.15 times gravity (g) was considered to be stable (Seed, 1979). 
 
4.7.2 Soil and Bedrock Engineering Properties 
 
Buttress fill material engineering properties were selected based on results from field 
investigation, laboratory testing, and engineering judgement.  Engineering material properties 
for the existing fill and colluvium at the top of slope and for the landslide materials below 
Ticonderoga Drive were selected from published CGS strength parameters from the nearby 
Mindego Hill Quadrangle.  Engineering properties for the Franciscan bedrock below the buttress 
fill repair were determined from published CGS strength parameters from the City and County of 
San Francisco.  A summary of the soil and bedrock parameters used in the analyses are 
presented in the table below. 
 
Table 2:  Engineering Properties used in Treadwell & Rollo’s Slope Stability Analyses  
 

Material 
Description 

Total  
Unit Weight  

(pcf) 

Effective 
Cohesion  

(psf) 

Effective Internal 
Friction Angle   

(degrees) 
Existing Fill 110 500 26.0 
Colluvium 120 700 22.0 

Buttress Fill 124 60 32.3 
Existing Landslide 110 700 11.0 

Franciscan Bedrock 135 800 22.0 
 
4.7.3 Ground Water 
 
Ground water was not observed in Treadwell & Rollo’s test pit.  The proposed buttress was 
assumed fully drained and the influence of ground water was not included in the analyses. 
 
4.7.4 Static Stability Results  
 
The static analysis minimum factor of safety for the overall repaired slope was approximately 
2.37, which was greater than the generally accepted minimum static factor of safety of 1.5. 



 

HIGHLAND ESTATES LOTS 5 THROUGH 11 
230-1-5 

Page 14 

 

 
4.7.5 Pseudo-Static Stability Results  
 
For the pseudo-static analysis, an earthquake was represented as an equivalent horizontal 
static force, which was determined by multiplying the mass of potential slide material by a 
horizontal ground acceleration.  For a magnitude 7.9 Earthquake along the San Andreas Fault, 
a peak seismic coefficient of 0.844g was determined in accordance with the 2006 International 
Building Code, which corresponded to a repeatable acceleration of 0.563g used in the analysis.  
With the above acceleration, the minimum factor of safety was determined to be less than 1.0 
for the overall repaired slope.  A seismic force of 0.378g was determined to correspond to a 
factor of safety of 1.0 (yield analysis). 
 
To further evaluate earthquake shaking effects, the method developed by Bray and Travasaro 
(2007) was used to estimate the seismic deformation of the repaired slope.  For the analysis, 
the minimum yield acceleration for the repaired slide mass was determined to be approximately 
0.378g, the spectral acceleration was determined to be 1.175g for the site, and the slope’s initial 
Fundamental Period (Ts) was calculated to be 0.10 seconds, with a degraded period equal to 
0.15 seconds.  This slope displacement analysis indicated permanent slope displacements on 
the order of 8 to 9 centimeters during the peak earthquake event. 
 
Treadwell & Rollo concluded that the above deformation amount was relatively small and that 
slope failure hazards should be adequately mitigated for the lots by a buttress fill bearing in the 
underlying bedrock.  They noted that the yield coefficient is dependent on the material strengths 
of the buttress fill materials and that lower strength materials than what was tested would likely 
cause greater slope deformations.  We concur with Treadwell & Rollo’s analysis. 
 
4.8 SOIL CREEP AND LOCALIZED SLOPE INSTABILITY 
 
A thin layer of colluvium and/or undocumented fill on the order of 1 to 11 feet thick was identified 
in our exploration and explorations performed by others above the underlying bedrock in the 
areas of the proposed residences.  Due to the existing slopes within the lot locations ranging up 
to 3:1 to 2:1 (H:V), the upper few feet of the soil may be susceptible to creep and localized slope 
instability and should be expected.  As a result, structures and retaining walls should be 
supported on drilled pier foundations designed to resist creep forces.  
 
4.9 FLOODING 
 
Based on our internet search of the Federal Emergency Management Agency (FEMA) flood 
map public database, the site is located within Zone X, and area of minimal flood hazard.  We 
recommend the project civil engineer be retained to confirm this information. 
 
4.10 NATURALLY OCCURING ASBESTOS 
 
Chrysotile and amphibole asbestos occur naturally in certain geologic settings in the San 
Francisco Bay area, most commonly in serpentinite and other ultramafic rocks.  These are 
igneous and metamorphic rocks with a high content of magnesium and iron minerals.  The most 
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common type of asbestos is chrysotile, which is commonly found in serpentinite rock formations.  
When disturbed by construction, grading, quarrying, or surface mining operations, asbestos-
containing dust can be generated.  Exposure to asbestos can result in lung cancer, 
mesothelioma, and asbestosis.  In July 2001, the California Air Resources Board approved an 
Asbestos Airborne Toxic Control measure for Construction, Grading, Quarrying, and Surface 
Mining activities in areas where naturally occurring asbestos (NOA) will likely be found and to 
provide best dust mitigation measures and practices.  These are mountainous areas or areas of 
shallow bedrock that could be encountered during construction.  Regional mapping suggests, 
and the site specific investigations supports the idea that the dominant rock type at the site is 
sheared rock. The sheared rock that underlies the majority of the site is unlikely to contain NOA 
bearing material.  Localized outcrops of serpentinite have been observed in portions of the 
canyon area and serpentinite was encountered within three previous exploratory borings 
conducted at the site. While we did not observe veins of asbestos of bearing minerals, it is not 
known if rock masses beneath the ground surface could contain veins of asbestos bearing 
material and the previous samples collected within borings conducted within serpentinite were 
not analyzed for NOA. We did however obtain a bulk sample of soil and bedrock from our 
Boring EB-1 at Lot 11 (at a depth range of 8.5 feet to 15 feet depth) which was subsequently 
analyzed for NOA. The results indicate no NOA detected.  Results are shown in Appendix C. 
However due to the presence of serpentinite locally at the site, we recommend that random 
samples be collected during grading operations to test for asbestos if serpentinite is observed.  
 
SECTION 5: CONCLUSIONS 
 
5.1 SUMMARY 
 
From a geotechnical viewpoint, the project is feasible provided the concerns listed below are 
addressed in the project design.  Descriptions of each concern with brief outlines of our 
recommendations follow the listed concerns. 
 
 Potential for lansliding within Lots 5 through 8 
 Potential for soil creep and localized slope instability 
 Presence of existing undocumented fills 
 Presence of moderately expansive soils 
 Differential movement at on-grade to on-structure transitions 

 
5.1.1 Potential for Landsliding within Lots 5 through 8 
 
As mentioned above and documented and analyzed by previous investigations and our firm, two 
landslides are located within the area of proposed Lots 5 through 8.  To supplement prior 
findings and recommendations, we have provided landslide mitigation plans and details on 
Figures 10 to 13 for mitigating the identified landslides.  In addition to restabilizing the landslide 
areas, to protect the structures and retaining walls from future slope instability (discussed 
below) at Lots 5 through 11, proposed structures and retaining walls should be supported on 
drilled piers.  Detailed recommendations for the design of drilled pier foundations are presented 
in the “Foundations” section of this report.   
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5.1.2 Potential for Soil Creep and Localized Slope Instability 
 
Outside of the landslide areas identified within Lots 5 through 8, our exploration and 
explorations by others indicate that a thin layer of colluvium and/or undocumented fill is present 
above the underlying bedrock in the areas of the proposed residences.  This colluvium and/or 
undocumented fill was identified to be on the order of 1 to 11 feet thick.  As existing slopes 
within the lot locations range up to 3:1 to 2:1 (H:V), we judge the upper few feet of the soil to be 
susceptible to creep.  To address this concern, we recommend that the proposed structures, 
including site retaining walls be supported on drilled piers designed to resist creep forces.  
Detailed recommendations for the design of drilled pier foundations are presented in the 
“Foundations” section of this report. 
 
Another geotechnical concern associated with the presence of colluvium is that concentrated 
water could cause erosion and localized slope instability.  To mitigate this condition and satisfy 
current storm water requirements, we recommend that the storm water be directed to a concrete 
lined bio-retention basin.  Once the water passes through the bio-retention basin, it should be 
collected in a solid drainage pipe and conveyed to a dissipater/spreader outlet structure which 
will spread out the flow across the slope without concentrating the water.  Detailed 
recommendations for the design of the dissipater/spreader structure are presented in the 
“Earthwork” section of this report. 
 
5.1.3 Presence of Existing Undocumented Fills 
 
Undocumented fill was mapped at the lot locations as shown on the Site Plan and Geologic 
Map, Figures 2A to 2C.  If this fill is left in place during driveway and slab-on-grade grading, it 
should be removed and replaced as properly compacted engineered fill.  Detailed 
recommendations are presented in the “Earthwork”. 
 
5.1.4 Presence of Moderately Expansive Soils 
 
Moderately expansive soils are present at the various lot locations and may be located within 
the upper portions of the soil profiles following site grading activities.  Expansive soils can 
undergo significant volume change with changes in moisture content.  They shrink and harden 
when dried and expand and soften when wetted.  To reduce the potential for damage to the 
planned structures, slabs-on-grade should have sufficient reinforcement and be supported on a 
layer of non-expansive fill; footings should extend below the zone of seasonal moisture 
fluctuation.  In addition, it is important to limit moisture changes in the surficial soils by using 
positive drainage away from buildings as well as limiting landscaping watering.  Detailed grading 
and foundation recommendations addressing this concern are presented in the following 
sections. 
 
5.1.5 Differential Movement At On-grade to On-Structure Transitions 
 
The proposed structures will be supported by drilled pier foundations and exterior grades and 
improvements will be supported on-grade.  Some of the surficial improvements will transition 
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from on-grade support to overlying the drilled pier supported structures.  Also, some of the 
surficial improvements will extend above areas of retaining wall backfill for garages and lower 
levels of the structures.  As a result, differential movement will potentially occur between exterior 
improvements and structures.  Concrete flatwork at entrances should be structurally tied to the 
structure, creating hinged connections, to allow access and limit trip hazards.  Additionally, we 
recommend consideration be given to including subslabs beneath flatwork or pavers that 
cantilever at least 3 feet beyond retaining walls.  If surface improvements are included that are 
highly sensitive to differential movement, additional measures may be necessary.  We also 
recommend that retaining wall backfill be compacted to 95 percent where surface improvements 
are planned. 
 
5.2 PLANS AND SPECIFICATIONS REVIEW 
 
We recommend that we be retained to review the geotechnical aspects of the project structural, 
civil, and landscape plans and specifications, allowing sufficient time to provide the design team 
with any comments prior to issuing the plans for construction.   
 
5.3 CONSTRUCTION OBSERVATION AND TESTING 
 
As site conditions may vary significantly between the small-diameter borings performed during 
this investigation, we also recommend that a Cornerstone representative be present to provide 
geotechnical observation and testing during earthwork and foundation construction.  This will 
allow us to form an opinion and prepare a letter at the end of construction regarding contractor 
compliance with project plans and specifications, and with the recommendations in our report.  
We will also be allowed to evaluate any conditions differing from those encountered during our 
investigation, and provide supplemental recommendations as necessary.  For these reasons, 
the recommendations in this report are contingent of Cornerstone providing observation and 
testing during construction.  Contractors should provide at least a 48-hour notice when 
scheduling our field personnel.   
 
SECTION 6: EARTHWORK 
 
6.1 SITE DEMOLITION, CLEARING AND PREPARATION 
 
6.1.1 Site Stripping 
 
The lot locations should be stripped of all surface vegetation, and surface and subsurface 
improvements within the proposed development area.  Demolition of existing improvements is 
discussed in detail below.  Surface vegetation and topsoil should be stripped to a sufficient 
depth to remove all material greater than 3 percent organic content by weight.  Based on our 
site observations, surficial stripping should extend about 3 to 12 inches below existing grade.   
 
6.1.2 Tree and Shrub Removal 
 
Trees and shrubs designated for removal should have the root balls and any roots greater than 
½-inch diameter removed completely.  Mature trees are estimated to have root balls extending 
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to depths of 2 to 4 feet, depending on the tree size.  Significant root zones are anticipated to 
extend to the diameter of the tree canopy.  Grade depressions resulting from root ball removal 
should be cleaned of loose material and backfilled in accordance with the recommendations in 
the “Compaction” section of this report. 
 
6.1.3 Abandonment of Existing Utilities 
 
No utility lines are known to exist within the proposed lots.  However, if encountered, all utilities 
should be completely removed from within planned building areas.  For any utility line to be 
considered acceptable to remain within building areas, the utility line must be completely 
backfilled with grout or sand-cement slurry (sand slurry is not acceptable), the ends outside the 
building area capped with concrete, and the trench fills either removed and replaced as 
engineered fill with the trench side slopes flattened to at least 1:1, or the trench fills are 
determined not to be a risk to the structure.  The assessment of the level of risk posed by the 
particular utility line will determine whether the utility may be abandoned in place or needs to be 
completely removed.  The contractor should assume that all utilities will be removed from within 
building areas unless provided written confirmation from both the owner and the geotechnical 
engineer. 
 
Utilities extending beyond the building area may be abandoned in place provided the ends are 
plugged with concrete, they do not conflict with planned improvements, and that the trench fills 
do not pose significant risk to the planned surface improvements.  
 
The risks associated with abandoning utilities in place include the potential for future differential 
settlement of existing trench fills, and/or partial collapse and potential ground loss into utility 
lines that are not completely filled with grout.  In general, the risk is relatively low for single utility 
lines less than 4 inches in diameter, and increases with increasing pipe diameter. 
 
6.2 REMOVAL OF EXISTING FILLS 
 
All existing fills should be completely removed from within proposed garage slabs-on-grade, 
interior slabs-on-grade, and driveway areas and to a lateral distance of at least 2 feet beyond 
the edge of the improvements or to a lateral distance equal to fill depth below the slab or 
driveway, whichever is greater.  The approximate limits of undocumented fill are shown on 
Figures 2A to 2C.  Existing fills within the location of improvements for Lots 5 to 8 will be 
removed during site grading operations and landslide repair.  The approximate limits of existing 
fill removal and a corresponding typical keying and benching plan for Lots 9 and 10 are shown 
on Figures 14 and 15.  Typical keying and benching recommendations are provided in Section 
6.9.  Existing fills should be removed from the driveway and any slab-on-grade locations within 
Lot 11. 
 
Provided the fills meet the “Material for Fill” requirements below, the fills may be reused when 
backfilling excavations.  If materials are encountered that don’t meet the requirements, such as 
debris, wood, trash, those materials should be screened out of the remaining material and not 
be reused.  Backfill of excavations should be placed in lifts and compacted in accordance with 
the “Compaction” section below. 
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6.3 TEMPORARY CUT AND FILL SLOPES 
 
The contractor is responsible for maintaining all temporary slopes and providing temporary 
shoring where required.  Temporary shoring, bracing, and cuts/fills should be performed in 
accordance with the strictest government safety standards.  On a preliminary basis, the upper 
10 feet at the site may be classified as OSHA Soil Type B materials.  A Cornerstone 
representative should be retained to confirm the preliminary site classification. 
 
Excavations performed during site demolition and fill removal should be sloped at 3:1 
(horizontal:vertical) within the upper 5 feet below building subgrade.  Excavations extending 
more than 5 feet below building subgrade and excavations in pavement and flatwork areas 
should be slope at a 1:1 inclination unless the OSHA soil classification indicates otherwise. 
 
6.4 SUBGRADE PREPARATION 
 
After site clearing and demolition is complete, and prior to backfilling any excavations resulting 
from fill removal or demolition, the excavation subgrade and subgrade within areas to receive 
additional site fills, slabs-on-grade and/or pavements should be scarified to a depth of 6 inches, 
moisture conditioned, and compacted in accordance with the “Compaction” section below. 
 
6.5 SUBGRADE STABILIZATION MEASURES 
 
Soil subgrade and fill materials, especially soils with high fines contents such as clays and silty 
soils, can become unstable due to high moisture content, whether from high in-situ moisture 
contents or from winter rains.  As the moisture content increases over the laboratory optimum, it 
becomes more likely the materials will be subject to softening and yielding (pumping) from 
construction loading or become unworkable during placement and compaction.   
 
There are several methods to address potentially unstable soil conditions and facilitate fill 
placement and trench backfill.  Some of the methods are briefly discussed below.  
Implementation of the appropriate stabilization measures should be evaluated on a case-by-
case basis according to the project construction goals and the particular site conditions. 
 
6.5.1 Scarification and Drying 
 
The subgrade may be scarified to a depth of 6 to 12 inches and allowed to dry to near optimum 
conditions, if sufficient dry weather is anticipated to allow sufficient drying.  More than one round 
of scarification may be needed to break up the soil clods. 
 
6.5.2 Removal and Replacement 
 
As an alternative to scarification, the contractor may choose to over-excavate the unstable soils 
and replace them with dry on-site or import materials.  A Cornerstone representative should be 
present to provide recommendations regarding the appropriate depth of over-excavation, 
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whether a geosynthethic (stabilization fabric or geogrid) is recommended, and what materials 
are recommended for backfill. 
 
6.6 MATERIAL FOR FILL 
 
6.6.1 Re-Use of On-site Soils 
 
On-site soils with an organic content less than 3 percent by weight may be reused as general 
fill.  General fill should not have lumps, clods or cobble pieces larger than 6 inches in diameter; 
85 percent of the fill should be smaller than 2½ inches in diameter.  Minor amounts of oversized 
material (smaller than 12 inches in diameter) may be allowed provided, the oversized pieces are 
not allowed to nest together, and the compaction method will allow for loosely placed lifts not 
exceeding 12 inches.  It is noted that excavation of piers and retaining wall cut, and grade 
beams may result in large rock fragments that require special handling and disposal.  The 
contractor should anticipate handling of this material during construction. 
 
6.6.2 Potential Import Sources 
 
Imported and non-expansive material should be inorganic with a Plasticity Index (PI) of 15 or 
less.  To prevent significant caving during trenching or foundation construction, imported 
material should have sufficient fines.  Samples of potential import sources should be delivered 
to our office at least 10 days prior to the desired import start date.  Information regarding the 
import source should be provided, such as any site geotechnical reports.  If the material will be 
derived from an excavation rather than a stockpile, potholes will likely be required to collect 
samples from throughout the depth of the planned cut that will be imported.  At a minimum, 
laboratory testing will include PI tests.  Material data sheets for select fill materials (Class 2 
aggregate base, ¾-inch crushed rock, quarry fines, etc.) listing current laboratory testing data 
(not older than 6 months from the import date) may be provided for our review without providing 
a sample.  If current data is not available, specification testing will need to be completed prior to 
approval. 
 
Environmental and soil corrosion characterization should also be considered by the project team 
prior to acceptance.  Suitable environmental laboratory data to the planned import quantity 
should be provided to the project environmental consultant; additional laboratory testing may be 
required based on the project environmental consultant’s review.  The potential import source 
should also not be more corrosive than the on-site soils, based on pH, saturated resistivity, and 
soluble sulfate and chloride testing. 
 
6.7 COMPACTION REQUIREMENTS 
 
All fills, and subgrade areas where fill, slabs-on-grade, and pavements are planned, should be 
placed in loose lifts 8 inches thick or less and compacted in accordance with ASTM D1557 
(latest version) requirements as shown in the table below.  In general, clayey soils should be 
compacted with sheepsfoot equipment and sandy/gravelly soils with vibratory equipment; open-
graded materials such as crushed rock should be placed in lifts no thicker than 18 inches and 
consolidated in place with vibratory equipment.  Each lift of fill and all subgrade should be firm 
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and unyielding under construction equipment loading in addition to meeting the compaction 
requirements to be approved.  The contractor (with input from a Cornerstone representative) 
should evaluate the in-situ moisture conditions, as the use of vibratory equipment on soils with 
high moistures can cause unstable conditions.  General recommendations for soil stabilization 
are provided in the “Subgrade Stabilization Measures” section of this report.  Where the soil’s PI 
is 20 or greater, the expansive soil criteria should be used. 
 
Table 3: Compaction Requirements 
 

 
Description 

 
Material Description 

Minimum Relative1 
Compaction 

(percent) 

Moisture2 
Content 
(percent) 

General Fill On-Site Expansive Soils 87 – 92 >3 
(within upper 5 feet) On-Site Low Expansion Soils 90 >1 

General Fill On-Site Expansive Soils 93 >3 
(below a depth of 5 feet) On-Site Low Expansion Soils 95 >1 
Basement Wall Backfill Without Surface Improvements 90 >1 
Basement Wall Backfill With Surface Improvements 934 >1 

Trench Backfill On-Site Expansive Soils 87 – 92 >3 
Trench Backfill On-Site Low Expansion Soils 90 >1 

Trench Backfill (upper 6 inches of 
subgrade) 

On-Site Low Expansion Soils 95 >1 

Crushed Rock Fill ¾-inch Clean Crushed Rock Consolidate In-Place NA 
Non-Expansive Fill Imported Non-Expansive Fill 90 Optimum 
Flatwork Subgrade On-Site Expansive Soils 87 - 92 >3 
Flatwork Subgrade On-Site Low Expansion Soils 90 >1 

Flatwork Aggregate Base Class 2 Aggregate Base3 90 Optimum 
Pavement Subgrade On-Site Expansive Soils 87 - 92 >3 
Pavement Subgrade On-Site Low Expansion Soils 90 >1 

Pavement Aggregate Base Class 2 Aggregate Base3 95 Optimum 
Asphalt Concrete Asphalt Concrete 95 (Marshall) NA 

1 – Relative compaction based on maximum density determined by ASTM D1557 (latest version) 
2 – Moisture content based on optimum moisture content determined by ASTM D1557 (latest version) 
3 – Class 2 aggregate base shall conform to Caltrans Standard Specifications, latest edition, except that the relative 

compaction should be determined by ASTM D1557 (latest version) 
4 – Using light-weight compaction or walls should be braced 
 
6.7.1 Construction Moisture Conditioning 
 
Expansive soils can undergo significant volume change when dried then wetted.  The contractor 
should keep all exposed expansive soil subgrade (and also trench excavation side walls) moist 
until protected by overlying improvements (or trenches are backfilled).  If expansive soils are 
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allowed to dry out significantly, re-moisture conditioning may require several days of re-wetting 
(flooding is not recommended), or deep scarification, moisture conditioning, and re-compaction. 
 
6.8 TRENCH BACKFILL 
 
Utility lines constructed within public right-of-way should be trenched, bedded and shaded, and 
backfilled in accordance with the local or governing jurisdictional requirements.  Utility lines in 
private improvement areas should be constructed in accordance with the following requirements 
unless superseded by other governing requirements. 
 
All utility lines should be bedded and shaded to at least 6 inches over the top of the lines with 
crushed rock (⅜-inch-diameter or greater) or well-graded sand and gravel materials conforming 
to the pipe manufacturer’s requirements.  Open-graded shading materials should be 
consolidated in place with vibratory equipment and well-graded materials should be compacted 
to at least 90 percent relative compaction with vibratory equipment prior to placing subsequent 
backfill materials. 
 
General backfill over shading materials may consist of on-site native materials provided they 
meet the requirements in the “Material for Fill” section, and are moisture conditioned and 
compacted in accordance with the requirements in the “Compaction” section. 
 
On hillside sites it is desirable to reduce the potential for water migration into building areas 
through the granular shading materials.  We recommend that a plug of low-permeability clay 
soil, sand-cement slurry, or lean concrete be placed within trenches just outside where the 
trenches pass into building areas. 
 
6.8.1 Flexible Utility Connections 
 
The new structures will be supported on pier and grade beam systems.  As some utilities will 
extend from on-grade support to the pier and grade beam supported structures, due to the 
presence of moderately expansive soils that will expand/heave and contract and the potential 
for some soil creep due to the sloping grades at the lot locations, consideration should be given 
to including flexible utility connections that will accommodate 1 to 3 inches of ground movement 
relative to the buildings. 
 
6.9 PERMANENT CUT AND FILL SLOPES 
 
All permanent cut slopes in soil should have a maximum inclination of 2:1 (horizontal:vertical) 
for slopes up to 10 feet high; slopes greater than 10 feet should be inclined at no greater than 
2.5:1.  Un-retained fill slopes constructed on existing slopes steeper than 4:1 should not be 
allowed on this project unless our office is contacted for review of the proposed slope.  Fill 
slopes constructed on natural slopes 4:1 or flatter should have a maximum inclination of 2:1.   
Refer to the “Erosion Control” section of this report for a discussion regarding protection of 
sloped surfaces. 
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6.9.1 Keyways and Benches 
 
Fill placed on existing ground inclined at 6:1 or greater should be benched into the existing 
slope and a keyway constructed at the toe of the fill.  Benches should be angled slightly into the 
slope, be spaced vertically at no greater than 4 feet between benches, and be at least 6 feet 
wide.  Depending on the thickness of any existing fill and/or colluvium soil that blankets the 
bedrock, the benches may need to be widened beyond the minimum width to extend into 
competent bedrock.  The keyway should also be angled slightly into the slope (minimum 2 
percent inclination), extend at least 2 feet into suitable bedrock or soil as determined by our staff 
during construction, and be at least 10 feet wide.  Keyway and benching plans and 
recommendations for the two landslide repair areas of Lots 5 to 8 are shown on Figures 10 to 
13.  A typical key and benching plan for Lot’s 9 and 10 existing fill removal and fill slope 
placement process is depicted in Figures 14 and 15.   
 
6.9.2 Fill Drainage 
 
A permanent subsurface drainage system consisting of a series of perforated gravity pipes or 
drainage strips should be constructed between engineered fill placed against a bedrock slope 
and within all keyways.  This system is intended to intercept perched water flowing through the 
bedrock and transmit it to suitable outlet structures and reduce the potential for hydrostatic 
pressures building up behind the fills, and causing slope instability.  The drain lines should be 
placed at the back of the keyways and benches.  Bench drains should be spaced vertically at no 
greater than 10 feet.  For Lots 9 and 10, bench drains are not anticipated based on the soil 
conditions disclosed by previous investigations.  However, field conditions should be observed 
at the time of construction and bench drains installed if needed. 
 
Drainage systems should be constructed in small trenches or v-ditches, and consist of a 
minimum 4-inch-diameter perforated SDR 35 (perforations placed downward), bedded and 
shaded in Caltrans Class 2 Permeable Material (latest version) or ½- to ¾-inch crushed rock; if 
crushed rock is used, the rock should be encapsulated in filter fabric.  The bedding should be at 
least 2 inches.  Alternatively, geocomposite strip drains may be used.  All drainage lines should 
slope towards suitable outlet structures at an inclination of at least 1 percent.  Suitable outlet 
structures may consist of connecting the drainage lines to a storm drain system, with a sump if 
required; if the drain lines will outlet overland at the toe of the slope, an appropriate rock spill 
pad should be provided; the drain lines should not outlet onto the slope.  Vertical cleanouts 
should be provided at all upslope ends of the drainage lines and at all 90-degree bends.  
Drainage material descriptions and additional details are provided on the Figure 13. 
 
6.9.3 Plan Review and Construction Monitoring  
 
We should be retained to review the grading and sub-drainage plans and we can provide more 
specific input regarding the location of keyways and fill drainage for the final plans.  A 
Cornerstone representative should be on site during grading and foundation construction.  Field 
modifications to the planned construction may be required based on encountered field 
conditions.  In addition, it has been our experience that cut slopes in the Franciscan Formation 
bedrock are prone to localized weak zones and sloughing along bedding planes.  We 
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recommend that a Cornerstone engineering geologist observe the condition of all cut slopes and 
evaluate the potential for localized adverse materials or bedding orientation. 
 
We recommend that the project civil engineer or land surveyor be retained to survey in place all 
keyways, sub-drainage lines, solid pipes, and cleanouts, and create an as-built plan.  This plan 
will be of use for any future maintenance or repair work. 
 
6.10 SITE DRAINAGE 
 
6.10.1 General Surface Drainage 
 
Surface runoff should not be allowed to flow over the top of or pond at the top or toe of 
engineered slopes or retaining walls.  Ponding should also not be allowed on or adjacent to 
pavements or concrete flatwork.  Surface drainage should be directed towards suitable drainage 
facilities such as lined v-ditches or drain inlets.  Lined v-ditches should be included at the top of 
slopes and intermediate benches, and at the toe of open space adjacent to planned 
development.  All v-ditches and drain inlets should be sized to accommodate the design storm 
events for the upslope tributary area.  Concrete-lined v-ditches should be reinforced as required 
and have adequate control and construction joints, and should be constructed neat in 
excavations; backfill around formed ditches should not be allowed. 
 
Upslope sources of water should be evaluated.  If upslope irrigation is present or planned, 
additional surface and subsurface drainage, or construction of subdrians may be needed to 
protect site improvements.  We should be consulted if this issue will affect the project. 
 
6.10.2 Lot Surface Drainage 
 
Ponding should not be allowed adjacent to building foundations, slabs-on-grade, or pavements.  
Hardscape surfaces should slope at least 1 percent towards suitable discharge facilities; 
landscape areas should slope at least 2 percent.  Roof runoff should be directed away from 
building areas.  Where minimal side yards are planned (10 feet or less), we recommend that 
area drains collect surface runoff and transmit the runoff to other suitable landscape drainage 
facilities to prevent ponding adjacent to building foundations.  Landscape drainage such as 
drain inlets and storm water filtration and/or infiltration trenches should be provided to collect 
and transmit storm water runoff to project storm drains discharge facilities. 
 
Rainfall runoff from the residences will be piped to a dissipation structure below the residences 
and spread out across the existing hillslope.  The proposed layout of the proposed dissipation 
structures are shown on Figures 2A to 2C, Site Plan and Geologic Map.  As discussed 
previously, a geotechnical concern associated with the presence of undocumented fill and 
colluvium is that concentrated water could cause erosion and localized slope instability.  To 
mitigate this condition and satisfy current storm water requirements, we recommend that the 
storm water be directed to a concrete lined bio-retention basin.  Once the water passes through 
the bio-retention basin, it should be collected in a solid drainage pipe and conveyed to 
dissipater/spreader outlet structure which will spread out the flow across the slope without 
concentrating the water.  The dissipater/spreader should be at least 10 feet wide and discharge 



 

HIGHLAND ESTATES LOTS 5 THROUGH 11 
230-1-5 

Page 25 

 

the water uniformly along the hillside.  The outfall should be protected by Rip-Rap rock on Mirafi 
700x or equal geotextile fabric. 
 
6.11 PERMANENT EROSION CONTROL MEASURES 
 
Hillside grading will require periodic maintenance after construction to reduce the potential for 
erosion and sloughing.  At a minimum all slopes should be vegetated by hydroseeding or other 
landscape ground cover.  The establishment of vegetation will help reduce runoff velocities, 
allow some infiltration and transpiration, trap sediment within runoff, and protect the soil from 
raindrop impact.  Depending on the exposed material type and the slope inclination, more 
aggressive erosion control measures may be needed to protect slopes for one or more winter 
seasons while vegetation is establishing.  For slopes with inclinations of 2:1 (horizontal:vertical) 
or greater, erosion control may consist of jute netting, straw matting, or erosion control blankets 
used in combination with hydroseeding. 
 
Both construction and post-construction Storm Water Pollution Prevention Plans (SWPPPs) 
should be prepared for the project-specific requirements.  We recommend that final grading 
plans be provided for our review. 
 
6.12 CRAWL SPACE SEEPAGE MITIGATION 
 
For structures with raised floor foundation systems, crawl spaces are typically lower than 
adjacent exterior grades and grade beams are generally poured neat in shallow trenches or 
constructed at-grade.  For this type of foundation system, in our opinion, water accumulation in 
the crawl space is possible even if adequate surface drainage is provided adjacent to the 
structure.  Although water seepage into the crawl space does not generally affect the foundation 
from a geotechnical viewpoint, it may have undesirable impacts to the floor system. 
 
To mitigate water seepage into crawl space areas, we recommend either minimizing water from 
getting into the crawl space, or collecting and discharging the water if it does migrate beneath 
the house. Listed below are several methods for mitigating crawl space seepage, in order of 
decreasing effectiveness, in our opinion. 
 

1. Grade crawl spaces to drain to common low points; install area drains or sump pumps at 
low points to collect and discharge water. 

 
2. Construct a series of shallow drainage channels (4 to 6 inches deep and 6 to12 inches 

wide) around the perimeter of the crawl space. These channels should also drain toward 
a common low point; install area drains or sump pumps at low points to collect and 
discharge water. 

 
3. Install adequate crawl space ventilation to help drying of wet or moist soil. 

 
Due to the complex geologic conditions and unpredictable landscape watering patterns, some 
minor seepage may still occur, especially if exterior grades are adversely modified by 
homeowners. Therefore, if desired to further reduce the risk of crawl seepage, Items 2 or 3 may 
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be used in conjunction with Item 1. We recommend that we review the finished grading and 
landscaping plans to check for conformance with the above recommendations. 
 
SECTION 7: FOUNDATIONS 
 
7.1 SUMMARY OF RECOMMENDATIONS 
 
In our opinion, the proposed structures may be supported on drilled pier foundations provided 
the recommendations in the “Earthwork” section and the sections below are followed. 
 
7.2 SEISMIC DESIGN CRITERIA 
 
The project structural design should be based on the 2013 California Building Code (CBC), 
which provides criteria for the seismic design of buildings in Chapter 16.  The “Seismic 
Coefficients” used to design buildings are established based on a series of tables and figures 
addressing different site factors, including the soil profile in the upper 100 feet below grade and 
mapped spectral acceleration parameters based on distance to the controlling seismic 
source/fault system.  Based on previous test pits and borings performed by others, our boring, 
and review of local geology, the various lot locations are underlain by shallow bedrock and/or 
soils with an anticipated average SPT “N” value within the upper 100 feet of the surface above 
50 blows per foot.  Therefore, we have classified the lot locations as Soil Classification C.  The 
mapped spectral acceleration parameters SS and S1 were calculated using the USGS computer 
program Design Maps, located at http://geohazards.usgs.gov/designmaps/us/application.php, 
based on the site coordinates presented below and the site classification.  The tables below lists 
the various factors used to determine the seismic coefficients and other parameters for the 
various lot locations. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://geohazards.usgs.gov/designmaps/us/application.php
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Table 4a: 2013 CBC Site Categorization and Site Coefficients for Lots 5 through 8 
 
Classification/Coefficient Design Value 
Site Class C 
Site Latitude 37.51551° 
Site Longitude -122.33826° 
0.2-second Period Mapped Spectral Acceleration1, SS 2.561g 
1-second Period Mapped Spectral Acceleration1, S1 1.231g 
Short-Period Site Coefficient – Fa 1.0 
Long-Period Site Coefficient – Fv 1.3 
0.2-second Period, Maximum Considered Earthquake Spectral Response 
Acceleration Adjusted for Site Effects - SMS 

2.561g 

1-second Period, Maximum Considered Earthquake Spectral Response 
Acceleration Adjusted for Site Effects – SM1 

1.600g 

0.2-second Period, Design Earthquake Spectral Response Acceleration – SDS 1.708g 
1-second Period, Design Earthquake Spectral Response Acceleration – SD1 1.066g 
Mapped MCE Geometric Mean Peak Ground Acceleration - PGA 0.983g 
Site Coefficient Based on PGA and Site Class - FPGA 1.0 

1For Site Class B, 5 percent damped. 

Table 4b: 2013 CBC Site Categorization and Site Coefficients for Lots 9 and 10 
 
Classification/Coefficient Design Value 
Site Class C 
Site Latitude 37.51662° 
Site Longitude -122.33734° 
0.2-second Period Mapped Spectral Acceleration1, SS 2.543g 
1-second Period Mapped Spectral Acceleration1, S1 1.222g 
Short-Period Site Coefficient – Fa 1.0 
Long-Period Site Coefficient – Fv 1.3 
0.2-second Period, Maximum Considered Earthquake Spectral Response 
Acceleration Adjusted for Site Effects - SMS 

2.543g 

1-second Period, Maximum Considered Earthquake Spectral Response 
Acceleration Adjusted for Site Effects – SM1 

1.588g 

0.2-second Period, Design Earthquake Spectral Response Acceleration – SDS 1.695g 
1-second Period, Design Earthquake Spectral Response Acceleration – SD1 1.059g 
Mapped MCE Geometric Mean Peak Ground Acceleration - PGA 0.976g 
Site Coefficient Based on PGA and Site Class - FPGA 1.0 

1For Site Class B, 5 percent damped. 
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Table 4c: 2013 CBC Site Categorization and Site Coefficients for Lot 11 
 
Classification/Coefficient Design Value 
Site Class C 
Site Latitude 37.51683° 
Site Longitude -122.33938° 
0.2-second Period Mapped Spectral Acceleration1, SS 2.563g 
1-second Period Mapped Spectral Acceleration1, S1 1.231g 
Short-Period Site Coefficient – Fa 1.0 
Long-Period Site Coefficient – Fv 1.3 
0.2-second Period, Maximum Considered Earthquake Spectral Response 
Acceleration Adjusted for Site Effects - SMS 

2.563g 

1-second Period, Maximum Considered Earthquake Spectral Response 
Acceleration Adjusted for Site Effects – SM1 

1.601g 

0.2-second Period, Design Earthquake Spectral Response Acceleration – SDS 1.709g 
1-second Period, Design Earthquake Spectral Response Acceleration – SD1 1.067g 
Mapped MCE Geometric Mean Peak Ground Acceleration - PGA 0.984g 
Site Coefficient Based on PGA and Site Class - FPGA 1.0 

1For Site Class B, 5 percent damped. 
 
7.3 DEEP FOUNDATIONS 
 
Because the residential structures will be located on the existing sloping ground, we 
recommend all buildings and retaining walls be founded on drilled piers and designed with the 
parameters recommended below. 
 
7.3.1 Drilled Piers Lots 5 to 8 
 
The proposed structural loads may be supported on drilled, cast-in-place, straight-shaft friction 
piers with minimum diameters of 16 inches.  In pier locations where the existing hillside will be 
reworked as part of the landslide repair process, the piers should extend to a minimum depth of 
at least 10 feet below the adjacent grade and at least 5 feet below bottom of the re-compacted 
fill for the landside area into undisturbed soil or bedrock.  Based on our review of cross-sections 
in the landslide areas, we estimate the minimum depth these piers will be is on the order of 11 
feet for Lot 5 and 27 feet for Lot 8.  In pier locations where the existing hillside material will likely 
not be reworked as part of the landslide repair process (generally Lots 6 and 7), the piers should 
extend to a depth of at least 10 feet below adjacent grade or at least 5 feet into bedrock, 
whichever is greater.  Adjacent pier centers should be spaced at least three diameters apart, 
otherwise, a reduction for group effects may be required.  Grade beams should span between 
piers and/or pier caps in accordance with structural requirements.  Conventional slabs-on-grade 
for the garages may be used provided the subgrade soils are restrained laterally with retaining 



 

HIGHLAND ESTATES LOTS 5 THROUGH 11 
230-1-5 

Page 29 

 

walls of grade beams and subgrade is prepared in accordance with the “Earthwork” section of 
this report. 
 
In pier locations for Lots 5 to 8, the vertical capacity of the piers may be designed based on an 
allowable skin friction of 500 psf for combined dead plus live loads based on a factor of safety of 
2.0; dead loads should not exceed two-thirds of the allowable capacities.  The upper 24 inches 
of soil should be neglected.  The allowable skin friction may be increased by one-third for wind 
and seismic loads.  Frictional resistance to uplift loads may be developed along the pier shafts 
based on an ultimate frictional resistance of 400 psf; the structural engineer should apply an 
appropriate factor of safety (such as 1.5) to the ultimate uplift capacity. 
 
Total settlement of individual piers or pier groups of four or less should not exceed ⅔-inch to 
mobilize static capacities and post-construction differential settlement over a horizontal distance 
of 30 feet should not exceed ¼-inch due to static loads. 
 
7.3.2 Drilled Piers Lots 9 to 11 
 
The proposed structural loads may be supported on drilled, cast-in-place, straight-shaft friction 
piers with minimum diameters of 16 inches.  The piers should extend to a depth of at least 10 
feet below adjacent grade or at least 5 feet into bedrock, whichever is greater.  Adjacent pier 
centers should be spaced at least three diameters apart, otherwise, a reduction for group effects 
may be required.  Grade beams should span between piers and/or pier caps in accordance with 
structural requirements.  Conventional slabs-on-grade for the garages may be used provided 
the subgrade soils are restrained laterally with retaining walls of grade beams and subgrade is 
prepared in accordance with the “Earthwork” section of this report. 
 
In pier locations for Lots 9 to 11, the vertical capacity of the piers may be designed based on an 
allowable skin friction of 500 psf for combined dead plus live loads based on a factor of safety of 
2.0; dead loads should not exceed two-thirds of the allowable capacities.  The upper 24 inches 
of soil should be neglected.  The allowable skin friction may be increased by one-third for wind 
and seismic loads.  Frictional resistance to uplift loads may be developed along the pier shafts 
based on an ultimate frictional resistance of 400 psf; the structural engineer should apply an 
appropriate factor of safety (such as 1.5) to the ultimate uplift capacity. 
 
Total settlement of individual piers or pier groups of four or less should not exceed ⅔-inch to 
mobilize static capacities and post-construction differential settlement over a horizontal distance 
of 30 feet should not exceed ¼-inch due to static loads. 
 
7.3.3 Lateral Capacity 
 
Lateral loads exerted on the piers may be resisted by a passive resistance based on an ultimate 
equivalent fluid pressure of 450 pcf acting against twice the projected area of piers below the 
pier cap or grade beam within pier groups of two or more and over two pier diameters for single 
piers.  The lateral pressure may increase up to a maximum uniform pressure of 3,000 psf at 
depth in locations where piers are positioned outside of landslide repair areas.  The upper 24 
inches of soil should be neglected when determining lateral capacity due to sloping ground 
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conditions.  The piles should also be designed for an equivalent lateral earth pressure of 60 pcf 
acting over two pier diameters to simulate soil creep on the piers.  The structural engineer 
should apply an appropriate factor of safety to the ultimate passive pressures. 
 
7.3.4 Construction Considerations 
 
The excavation of all drilled shafts should be observed by a Cornerstone representative to 
confirm the soil profile, verify that the piers extend the minimum depth into suitable materials 
and that the piers are constructed in accordance with our recommendations and project 
requirements.  The drilled shafts should be straight, dry, and relatively free of loose material 
before reinforcing steel is installed and concrete is placed.  If ground water is encountered and 
cannot be removed from the excavations prior to concrete placement, drilling slurry or casing 
may be required to stabilize the shaft and the concrete should be placed using a tremie pipe, 
keeping the tremie pipe below the surface of the concrete to avoid entrapment of water or 
drilling slurry in the concrete.   
 
SECTION 8: CONCRETE SLABS AND PEDESTRIAN PAVEMENTS 
 
8.1 INTERIOR SLABS-ON-GRADE 
 
As the Plasticity Index (PI) of the surficial soils ranges up to 22, to reduce the potential for slab 
damage due to soil heave, the any proposed garage and interior slabs-on-grade should be 
supported on at least 8 inches of non-expansive fill (NEF) consisting of Class 2 aggregate base.  
The NEF layer should be constructed over subgrade prepared in accordance with the 
recommendations in the “Earthwork” section of this report.  If moisture-sensitive floor coverings 
are planned, the recommendations in the “Interior Slabs Moisture Protection Considerations” 
section below may be incorporated in the project design if desired.  If significant time elapses 
between initial subgrade preparation and slab-on-grade (NEF) construction, the subgrade 
should be proof-rolled to confirm subgrade stability, and if the soil has been allowed to dry out, 
the subgrade should be re-moisture conditioned to at least 3 percent over the optimum moisture 
content. 
 
The structural engineer should determine the appropriate slab reinforcement for the loading 
requirements and considering the expansion potential of the underlying soils.  Consideration 
should be given to limiting the control joint spacing to a maximum of about 2 feet in each 
direction for each inch of concrete thickness. 
 
8.2 INTERIOR SLABS MOISTURE PROTECTION CONSIDERATIONS 
 
The following general guidelines for concrete slab-on-grade construction where floor coverings 
are planned are presented for the consideration by the developer, design team, and contractor.  
These guidelines are based on information obtained from a variety of sources, including the 
American Concrete Institute (ACI) and are intended to reduce the potential for moisture-related 
problems causing floor covering failures, and may be supplemented as necessary based on 
project-specific requirements.  The application of these guidelines or not will not affect the 
geotechnical aspects of the slab-on-grade performance. 



 

HIGHLAND ESTATES LOTS 5 THROUGH 11 
230-1-5 

Page 31 

 

 
 Place a minimum 10-mil-thick vapor retarder conforming to ASTM E 1745, Class C 

requirements or better directly below the concrete slab. The vapor retarder should 
extend to the slab edges and be sealed at all seams and penetrations in accordance 
with manufacturer’s recommendations and ASTM E 1643 requirements. 

   
 A 4-inch-thick capillary break, consisting of ½- to ¾-inch crushed rock with less than 5 

percent passing the No. 200 sieve, should be placed below the vapor retarder and 
consolidated in place with vibratory equipment.  The capillary break rock may be 
considered as the upper 4 inches of the non-expansive fill previously recommended.  

 
 The concrete water:cement ratio should be 0.45 or less.  Mid-range plasticizers may be 

used to increase concrete workability and facilitate pumping and placement. 
 
 Water should not be added after initial batching unless the slump is less than specified 

and/or the resulting water:cement ratio will not exceed 0.45. 
 
 Polishing the concrete surface with metal trowels is not recommended. 

 
 Where floor coverings are planned, all concrete surfaces should be properly cured. 

 
 Water vapor emission levels and concrete pH should be determined in accordance with 

ASTM F1869 and F710 requirements and evaluated against the floor covering 
manufacturer’s requirements prior to installation. 

 
8.3 PEDESTRIAN EXTERIOR CONCRETE FLATWORK 
 
Exterior concrete flatwork subject to pedestrian traffic only should be at least 4 inches thick and 
supported on at least 6 inches of non-expansive fill (NEF) overlying subgrade prepared in 
accordance with the “Earthwork” recommendations of this report.  In addition, the upper 4 
inches of the NEF should also meet Class 2 aggregate base requirements.  As an alternative, 
the Class 2 aggregate base can also be increased to the full depth of NEF as recommended 
above.  Flatwork that will be subject to heavier or frequent vehicular loading should be designed 
in accordance with the recommendations in the “Vehicular Pavements” section below. 
 
To help reduce the potential for uncontrolled shrinkage cracking, adequate expansion and 
control joints should be included.  Consideration should be given to limiting the control joint 
spacing to a maximum of about 2 feet in each direction for each inch of concrete thickness.  
Flatwork should be isolated from adjacent foundations or retaining walls except where limited 
sections of structural slabs are included to help span irregularities in retaining wall backfill at the 
transitions between at-grade and on-structure flatwork. 
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SECTION 9: VEHICULAR PAVEMENTS 
 
9.1 ASPHALT CONCRETE 
 
The following asphalt concrete pavement recommendations tabulated below are based on the 
Procedure 608 of the Caltrans Highway Design Manual, estimated traffic indices for various 
pavement-loading conditions, and on a design R-value of 5.  The design R-value was chosen 
based on engineering judgment considering the variable surface conditions. 
 
Table 5: Asphalt Concrete Pavement Recommendations, Design R-value = 5 
 

 

*Caltrans Class 2 aggregate base; minimum R-value of 78 
 
Frequently, the full asphalt concrete section is not constructed prior to construction traffic 
loading.  This can result in significant loss of asphalt concrete layer life, rutting, or other 
pavement failures.  To improve the pavement life and reduce the potential for pavement distress 
through construction, we recommend the full design asphalt concrete section be constructed 
prior to construction traffic loading.  Alternatively, a higher traffic index may be chosen for the 
areas where construction traffic will be using the pavements. 
 
Asphalt concrete pavements constructed on expansive subgrade where the adjacent areas will 
not be irrigated for several months after the pavements are constructed may experience 
longitudinal cracking parallel to the pavement edge.  These cracks typically form within a few 
feet of the pavement edge and are due to seasonal wetting and drying of the adjacent soil.  The 
cracking may also occur during construction where the adjacent grade is allowed to significantly 
dry during the summer, pulling moisture out of the pavement subgrade.  Any cracks that form 
should be sealed with bituminous sealant prior to the start of winter rains.  One alternative to 
reduce the potential for this type of cracking is to install a moisture barrier at least 24 inches 
deep behind the pavement curb. 
 
9.2 PORTLAND CEMENT CONCRETE 
 
The exterior Portland Cement Concrete (PCC) pavement recommendations tabulated below are 
based on methods presented in the Portland Cement Association (PCA) design manual (PCA, 
1984).  Recommendations for garage slabs-on-grade were provided in the “Concrete Slabs and 

Design 
Traffic Index  

(TI) 

Asphalt  
Concrete 
(inches) 

Class 2 
Aggregate 

Base* (inches) 

Total Pavement 
Section Thickness 

(inches) 

4.0 2.5 7.5 10.0 
4.5 2.5 9.0 11.5 
5.0 3.0 10.0 13.0 
5.5 3.0 11.5 14.5 
6.0 3.5 12.0 15.5 
6.5 4.0 12.0 17.0 
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Pedestrian Pavements” section above.  We have provided a few pavement alternatives as an 
anticipated Average Daily Truck Traffic (ADTT) was not provided.  An allowable ADTT should 
be chosen that is greater than what is expected for the development.   
 
Table 6: PCC Pavement Recommendations, Design R-value = 5 
 

 
Allowable ADTT 

Minimum PCC 
Thickness  
(inches) 

0.8 5.0 
13 5.5 
130 6.0 

 
The PCC thicknesses above are based on a concrete compressive strength of at least 3,500 
psi, supporting the PCC on at least 6 inches of Class 2 aggregate base compacted as 
recommended in the “Earthwork” section, and laterally restraining the PCC with curbs or 
concrete shoulders.  Adequate expansion and control joints should be included.  Consideration 
should be given to limiting the control joint spacing to a maximum of about 2 feet in each 
direction for each inch of concrete thickness.  Due to the expansive soils present, we 
recommend that the construction and expansion joints be dowelled.  
 
9.3 PAVEMENT CUTOFF 
 
Surface water penetration into the pavement section can significantly reduce the pavement life, 
due to the expansive clays.  While quantifying the life reduction is difficult, a normal 20-year 
pavement design could be reduce to less than 10 years; therefore, increased long-term 
maintenance may be required. 
 
It would be beneficial to include a pavement cut-off, such as deepened curbs, redwood-headers, 
or “Deep-Root Moisture Barriers” that are keyed at least 4 inches into the pavement subgrade.  
This will help limit the additional long-term maintenance. 
 
SECTION 10: RETAINING WALLS 
 
10.1 STATIC LATERAL EARTH PRESSURES 
 
The structural design of any site retaining wall should include resistance to lateral earth 
pressures that develop from the soil behind the wall, any undrained water pressure, and 
surcharge loads acting behind the wall.  Provided a drainage system is constructed behind the 
wall to prevent the build-up of hydrostatic pressures as discussed in the section below, we 
recommend that the walls be designed for the following pressures: 
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Table 7: Recommended Lateral Earth Pressures 
 

Sloping Backfill Inclination Lateral Earth Pressure* 
(horizontal:vertical) Unrestrained – Cantilever Wall Restrained – Braced Wall 

Level 45 pcf 45 pcf + 8H 
3:1 55 pcf 55 pcf + 8H 

2½:1  60 pcf 60 pcf + 8H 

2:1 65 pcf 65 pcf + 8H 
Additional Surcharge Loads 1/3 of vertical loads at top of wall ½ of vertical loads at top of wall 

*   Lateral earth pressures are based on an equivalent fluid pressure 
** H is the distance in feet between the bottom of footing and top of retained soil 
 
In our opinion, garage and basement walls should be designed as restrained walls.  If adequate 
drainage cannot be provided behind the wall, an additional equivalent fluid pressure of 40 pcf 
should be added to the values above for both restrained and unrestrained walls for the portion 
of the wall that will not have drainage.  Damp proofing or waterproofing of the walls may be 
considered where moisture penetration and/or efflorescence are not desired. 
 
10.2 SEISMIC LATERAL EARTH PRESSURES 
 
The 2013 CBC states that lateral pressures from earthquakes should be considered in the 
design of basements and retaining walls.  We reviewed the seismic earth pressures for the 
proposed basement walls using procedures generally based on the Mononobe-Okabe method. 
Because the walls will likely be in the 10 to 12 feet in height, and peak ground accelerations are 
greater than 0.40g, we checked the result of the seismic increment when added to the 
recommended active earth pressure against the recommended fixed wall earth pressures. 
Because the basement walls are restrained, or will act as restrained walls, and will be designed 
for 45 pcf (equivalent fluid pressure) plus a uniform earth pressure of 8H psf, based on current 
recommendations for seismic earth pressures (Lew et al., SEAOC 2010), it appears that active 
earth pressures plus a seismic increment do not exceed the fixed wall earth pressures. 
Therefore, in our opinion, an additional seismic increment above the design earth pressures is 
not required as long as the basement walls are designed for the restrained wall earth pressures 
recommended above. 
 
We also checked the result of the seismic increment for cantilevered (unrestrained) walls.  The 
seismic increment again does not exceed the unrestrained wall earth pressures.  Therefore, in 
our opinion, an additional seismic increment above the design earth pressures is not required as 
long as the cantilever walls are designed for the unrestrained wall earth pressures 
recommended above.    
 
10.3 WALL DRAINAGE 
 
Adequate drainage should be provided by a subdrain system behind all walls.  This system 
should consist of a 4-inch minimum diameter perforated pipe placed near the base of the wall 
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(perforations placed downward).  For walls adjacent to habitable living areas, we recommend 
that the wall subdrain be placed at least 12 inches below the bottom of the adjacent interior floor 
slab.  The pipe should be bedded and backfilled with Class 2 Permeable Material per Caltrans 
Standard Specifications, latest edition.  The permeable backfill should extend at least 12 inches 
out from the wall and to within 2 feet of outside finished grade.  Alternatively, ½-inch to ¾-inch 
crushed rock may be used in place of the Class 2 Permeable Material provided the crushed 
rock and pipe are enclosed in filter fabric, such as Mirafi 140N or approved equivalent.  The 
upper 2 feet of wall backfill should consist of compacted on-site soil.  The subdrain outlet should 
be connected to a free-draining outlet or sump. 
 
Miradrain, Geotech Drainage Panels, or equivalent drainage matting can be used for wall 
drainage as an alternative to the Class 2 Permeable Material or drain rock backfill.  Horizontal 
strip drains connecting to the vertical drainage matting may be used in lieu of the perforated 
pipe and crushed rock section.  The vertical drainage panel should be connected to the 
perforated pipe or horizontal drainage strip at the base of the wall, or to some other closed or 
through-wall system such as the TotalDrain system from AmerDrain.  Sections of horizontal 
drainage strips should be connected with either the manufacturer’s connector pieces or by 
pulling back the filter fabric, overlapping the panel dimples, and replacing the filter fabric over 
the connection.  At corners, a corner guard, corner connection insert, or a section of crushed 
rock covered with filter fabric must be used to maintain the drainage path.  
 
Drainage panels should terminate 18 to 24 inches from final exterior grade.  The Miradrain 
panel filter fabric should be extended over the top of and behind the panel to protect it from 
intrusion of the adjacent soil. 
 
10.4 BACKFILL 
 
Where surface improvements will be located over the retaining wall backfill, backfill placed 
behind the walls should be compacted to at least 93 percent relative compaction using light 
compaction equipment.  Where no surface improvements are planned, backfill should be 
compacted to at least 90 percent.  If heavy compaction equipment is used, the walls should be 
temporarily braced.  Based on the current plans, we understand that v-ditches are planned 
behind the retaining walls, which we highly recommend. 
 
10.5 FOUNDATIONS 
 
Retaining walls may be supported on drilled piers designed in accordance with the 
recommendations presented in the “Foundations” section of this report.   
 
SECTION 11: LIMITATIONS 
 
This report, an instrument of professional service, has been prepared for the sole use of 
Ticonderoga Partners, LLC specifically to support the design of the Highland Estates Lots 5 
through 11 project in San Mateo, California.  The opinions, conclusions, and recommendations 
presented in this report have been formulated in accordance with accepted geotechnical 
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engineering practices that exist in Northern California at the time this report was prepared.  No 
warranty, expressed or implied, is made or should be inferred. 
 
Recommendations in this report are based upon the soil and ground water conditions 
encountered during our subsurface exploration and information provided in previous 
investigations by others at the proposed lot locations.  If variations or unsuitable conditions are 
encountered during construction, Cornerstone must be contacted to provide supplemental 
recommendations, as needed. 
 
Ticonderoga Partners, LLC may have provided Cornerstone with plans, reports and other 
documents prepared by others.  Ticonderoga Partners, LLC understands that Cornerstone 
reviewed and relied on the information presented in these documents and cannot be 
responsible for their accuracy. 
 
Cornerstone prepared this report with the understanding that it is the responsibility of the owner 
or his representatives to see that the recommendations contained in this report are presented to 
other members of the design team and incorporated into the project plans and specifications, 
and that appropriate actions are taken to implement the geotechnical recommendations during 
construction. 
 
Conclusions and recommendations presented in this report are valid as of the present time for 
the development as currently planned.  Changes in the condition of the property or adjacent 
properties may occur with the passage of time, whether by natural processes or the acts of 
other persons.  In addition, changes in applicable or appropriate standards may occur through 
legislation or the broadening of knowledge.  Therefore, the conclusions and recommendations 
presented in this report may be invalidated, wholly or in part, by changes beyond Cornerstone’s 
control.  This report should be reviewed by Cornerstone after a period of three (3) years has 
elapsed from the date of this report.  In addition, if the current project design is changed, then 
Cornerstone must review the proposed changes and provide supplemental recommendations, 
as needed. 
 
An electronic transmission of this report may also have been issued.  While Cornerstone has 
taken precautions to produce a complete and secure electronic transmission, please check the 
electronic transmission against the hard copy version for conformity.   
 
Recommendations provided in this report are based on the assumption that Cornerstone will be 
retained to provide observation and testing services during construction to confirm that 
conditions are similar to that assumed for design, and to form an opinion as to whether the work 
has been performed in accordance with the project plans and specifications.  If we are not 
retained for these services, Cornerstone cannot assume any responsibility for any potential 
claims that may arise during or after construction as a result of misuse or misinterpretation of 
Cornerstone’s report by others.  Furthermore, Cornerstone will cease to be the Geotechnical-
Engineer-of-Record if we are not retained for these services. 
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APPENDIX A: FIELD INVESTIGATION 
 
The field investigation consisted of a surface reconnaissance and a subsurface exploration 
program using limited-access, solid-stem auger drilling equipment.  One 4-inch-diameter 
exploratory boring was drilled on July 28, 2015 to a depth of 15 feet.  The approximate location 
of the exploratory boring is shown on Site Plan and Geologic Map, Figure 2C.  The soils 
encountered were continuously logged in the field by our representative and described in 
accordance with the Unified Soil Classification System (ASTM D2488).  Boring logs, as well as 
a key to the classification of the soil and bedrock, are included as part of this appendix. 
 
The boring location was approximated using existing site boundaries, a tape measure, and 
other site features as references.  The boring elevation was not determined.  The location of the 
boring should be considered accurate only to the degree implied by the method used. 
 
Representative soil and bedrock samples were obtained from the boring at selected depths.  All 
samples were returned to our laboratory for evaluation and appropriate testing.  The standard 
penetration resistance blow counts were obtained by dropping a 140-pound hammer through a 
30-inch free fall.  The 2-inch O.D. split-spoon sampler was driven 18 inches and the number of 
blows was recorded for each 6 inches of penetration (ASTM D1586).  2.5-inch I.D. samples 
were obtained using a Modified California Sampler driven into the soil with the 140-pound 
hammer previously described.  Unless otherwise indicated, the blows per foot recorded on the 
boring log represent the accumulated number of blows required to drive the last 12 inches.  The 
various samplers are denoted at the appropriate depth on the boring log. 
 
Field tests included an evaluation of the unconfined compressive strength of the soil samples 
using a pocket penetrometer device.  The results of these tests are presented on the individual 
boring logs at the appropriate sample depths. 
 
The attached boring log and related information depict subsurface conditions at the locations 
indicated and on the date designated on the log.  Subsurface conditions at other locations may 
differ from conditions occurring at this boring location.  The passage of time may result in 
altered subsurface conditions due to environmental changes.  In addition, any stratification lines 
on the log represent the approximate boundary between soil types and the transition may be 
gradual. 
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STRENGTH** (KSF)

Rock Core Grab Sample



BEDDING OF SEDIMENTARY ROCKS

Splitting Property Thickness Stratification
Massive Greater than 4.0 feet very thick-bedded
Blocky 2.0 to 4.0 feet thick-bedded
Slabby 0.2 to 2.0 feet thin-bedded
Flaggy 0.05 to 0.2 feet very thin-bedded
Shaly or Platy 0.01 to 0.05 feet laminated
Papery less than 0.01 feet thinly laminated

FRACTURING

Intensity Size of Pieces in Feet
Very little fractured Greater than 4.0
Occasionally fractured 1.0 to 4.0
Moderately fractured 0.5 to 1.0
Closely fractured 0.1 to 0.5
Intensely fractured 0.05 to 0.1
Crushed Less than 0.05

HARDNESS

1. Soft – Reserved for plastic material alone.
2. Low hardness – Can be gouged deeply or carved easily with a knife blade.
3. Moderately hard – Can be readily scratched by a knife blade: scratch leaves a heavy trace of

dust and is readily visible after the powder has been blown away.
4. Hard – Can be scratched with difficulty: scratch produces little powder and is often faintly visible.
5. Very hard – Cannot be scratched with knife blade: leaves a metallic streak.

STRENGTH

1. Plastic or very low strength.
2. Friable – Crumbles easily by rubbing with fingers.
3. Weak – An unfractured specimen of such material will crumble under light hammer blows.
4. Moderately strong – Specimen will withstand a few heavy hammer blows before breaking.
5. Strong – Specimen will withstand a few heavy ringing blows and will yield with difficulty only dust

and small flying fragments.
6. Very strong – Specimen will resist heavy ringing hammer blows and will yield with difficulty only

dust and small flying fragments.

WEATHERING – The physical and chemical disintegration and decomposition of rocks and minerals by
natural processes such as oxidation, reduction, hydration, solution, carbonation, and freezing and thawing.

D. Deep – Moderate to complete mineral decomposition: extensive disintegration: deep and thorough
discoloration: many fractures, all extensively coated or filled with oxides, carbonates and/or clay or
silt.

M. Moderate – Slight change or partial decomposition of minerals: little disintegration: cementation
little to unaffected. Moderate to occasionally intense discoloration. Moderately coated fractures.

L. Little – No megascopic decomposition of minerals: little or no effect on normal cementation.
Slight and intermittent, or localized discoloration. Few stains or fracture surfaces.

F. Fresh – Unaffected by weathering agents. No disintegration or discoloration. Fractures usually
less numerous than joints.

Figure Number
A-2

Physical Properties of

Rock Descriptions
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Clayey Sand (SC) [Fill]
medium dense, moist, brown, fine sand,
some fine to coarse subangular to
subrounded gravel
Liquid Limit = 40, Plastic Limit = 18

Sandy Lean Clay (CL) [Colluvium]
very stiff, moist, dark gray brown, fine sand,
some fine subangular to subrounded gravel,
moderate plasticity

Sandstone - Franciscan Complex [Fsr]
low hardness, weak, deep weathering,
yellowish gray, fine to medium sand

Shale - Franciscan Complex [Fsr]
low hardness, weak, deep weathering, dark
gray to brown, some interbedded sandstone

Sandstone - Franciscan Complex [Fsr]
low hardness, weak, deep weathering,
yellowish gray, fine to medium sand

Bottom of Boring at 15.0 feet.

NOTES

LOGGED BY CSH

DRILLING METHOD Minuteman, 4 inch Solid Flight Auger

DRILLING CONTRACTOR Cenozoic Drilling Inc.

GROUND WATER LEVELS:

DATE STARTED 7/28/15 DATE COMPLETED 7/28/15 BORING DEPTH 15 ft.GROUND ELEVATION

LATITUDE LONGITUDE

AT TIME OF DRILLING Not Encountered

AT END OF DRILLING Not Encountered
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PROJECT NAME Highland Estates Lot 11

PROJECT NUMBER 230-1-5

PROJECT LOCATION San Mateo County, CA

BORING NUMBER EB-1
PAGE  1  OF  1

This log is a part of a report by Cornerstone Earth Group, and should not be used as
a stand-alone document. This description applies only to the location of the
exploration at the time of drilling. Subsurface conditions may differ at other locations
and may change at this location with time. The description presented is a
simplification of actual conditions encountered. Transitions between soil types may be
gradual.
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APPENDIX B: LABORATORY TEST PROGRAM 
 
The laboratory testing program was performed to evaluate the physical and mechanical 
properties of the soils retrieved from the site to aid in verifying soil classification. 
 
Moisture Content:  The natural water content was determined (ASTM D2216) on 8 samples of 
the materials recovered from the borings.  These water contents are recorded on the boring logs 
at the appropriate sample depths. 
 
Dry Densities:  In place dry density determinations (ASTM D2937) were performed on 4 
samples to measure the unit weight of the subsurface soils.  Results of these tests are shown 
on the boring logs at the appropriate sample depths. 
 
Plasticity Index:  One Plasticity Index determination (ASTM D4318) was performed on a 
sample of the subsurface soil to measure the range of water contents over which this material 
exhibits plasticity.  The Plasticity Index was used to classify the soil in accordance with the 
Unified Soil Classification System and to evaluate the soil expansion potential.  Results of this 
test are shown on the boring log at the appropriate sample depth. 
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APPENDIX C: TREADWELL & ROLLO STABILITY ANALYSIS OUTPUT 
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APPENDIX D: SITE ASBESTOS EVALUATION 



ASBESTOS TEM LABORATORIES, INC.

Analytical Report

630 Bancroft Way
Berkeley, CA  94710

 Laboratory Job # 

Polarized Light Microscopy

(510) 704-8930
FAX (510) 704-8429

CARB Method 435

  1206-00077



ASBESTOS TEM LABORATORIES, INC

. ..

Enclosed please find the bulk material analytical results for one or more samples submitted for asbestos analysis.  
The analyses were performed in accordance with the California Air Resources Board (ARB) Method 435 for the 
determination of asbestos in serpentine aggregate samples.  

Prior to analysis, samples are logged-in and all data pertinent to the sample recorded.  The samples are checked for 
damage or disruption of any chain-of-custody seals.  A unique laboratory ID number is assigned to each sample.   A 
hard copy log-in sheet containing all pertinent information concerning the sample is generated.  This and all other 
relevant paper work are kept with the sample throughout the analytical procedures to assure proper analysis.

Sample preparation follows a standard CARB 435 prep method.  The entire sample is dried at 135-150 C and then 
crushed to ~3/8" gravel size using a Bico Chipmunk crusher. If the submitted sample is >1 pint, the sample was split 
using a 1/2" riffle splitter following ASTM Method C-702-98 to obtain a 1 pint aliquot. The entire 1 pint aliquot, or 
entire original sample, is then pulverized in a Bico Braun disc pulverizer calibrated to produce a nominal 200 mesh 
final product. If necessary, additional homogenization steps are undertaken using a 3/8" riffle splitter. Small aliquots 
are collected from throughout the pulverized material to create three separate microsope slide mounts containing the 
appropriate refractive index oil.  The prepared slides are placed under a polarizing light microscope where standard 
mineralogical techniques are used to analyze the various materials present, including asbestos.  If asbestos is 
identified and of less than 10% concentration by visual area estimate then an additional  five sample mounts are 
prepared. Quantification of asbestos concentration is obtained using the standard CAL ARB Method 435 point 
count protocol.  For samples observed to contain visible asbestos of less than 10% concentration, a point counting 
techinique is used with 50 points counted on each of eight sample mounts for a total of 400 points.  The data is then 
compiled into standard report format and subjected to a thorough quality assurance check before the information is 
released to the client.

While the CARB 435 method has much to commend it, there are a number of situations where it fails to provide 
sufficient accuracy to make a definitive determination of the presence/absence of asbestos and/or an accurate count 
of the asbestos concentration present in a given sample. These problems include, but are not limited to, 1) statistical 
uncertainty with samples containing <1% asbestos when too few particles are counted, 2) definitive identification 
and discrimination between various fibrous amphibole minerals such as tremolite/actinolite/hornblende and the 
"Libby amphiboles" such as tremolite/winchite/richterite/arfvedsonite, and C) small asbestiform fibers which are near 
or below the resolution limit of the PLM microscope such as those found in various California coast range serpentine 
bodies. In these cases, further analysis by transmission electron microscopy is  recommended to obtain a more 
accurate result.

Sincerely Yours,

Lab Manager
ASBESTOS TEM LABORATORIES, INC.                     
 
--- These results relate only to the samples tested and must not be reproduced, except in full, without the approval of 
the laboratory. ---
          

Matt Schaffer

 LABORATORY JOB #        1206-00077

Highland Estates Lots 5-11
230-1-5

1Polarized light microscopy analytical results for bulk sample(s).
Job Site:
Job No.:

RE:  

Oct/05/2015

Cornerstone Earth Group, Inc.
1259 Oakmead Parkway
Sunnyvale, CA  94085

            630 BANCROFT WAY  BERKELEY, CA 94710 PH. (510) 704-8930 FAX (510) 704-8429

1350 FREEPORT BLVD. UNIT 104, SPARKS,  NV  89431         With Branch Offices Located At: 

CA DPH ELAP
Lab No. 1866

NVLAP Lab Code: 101891-0
Berkeley, CA



CARB 435 ANALYTICAL REPORT

Contact:

Address:

Job Site / No.

% TYPE

Samples Submitted:

Samples Analyzed:

ASBESTOS
SAMPLE  ID LOCATION /

DESCRIPTION

Date Submitted:
Date Reported:

Lab ID #

Lab ID #

Lab ID #

Lab ID #

Lab ID #

Lab ID #

Lab ID #

Lab ID #

Lab ID #

Lab ID #

- Total Points

POINTS

Analyst

ASBESTOS TEM LABORATORIES, INC. 600 BANCROFT WAY, STE. A, BERKELEY,  CA  94710     PH. (510) 704-8930

QC Reviewer

COUNTED

POLARIZED  LIGHT  MICROSCOPY

Highland Estates Lots 5-11
230-1-5

1
Sep-30-15
Oct-05-15

1

Matt Schaffer

400

EB-1 (8.5-15)

 1206-00077-001

<0.25% None Detected Soil/Bedrock

No Asbestos Detected - ARB Exception I

- Total Points

- Total Points

- Total Points

- Total Points

- Total Points

- Total Points

- Total Points

- Total Points

- Total Points

Report No. 336724

Cornerstone Earth Group, Inc.
1259 Oakmead Parkway
Sunnyvale, CA  94085

 1 ofPage:
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APPENDIX E: SELECTED PREVIOUS INVESTIGATION BORING AND TEST PIT LOGS 
 









































 

 

APPENDIX C 

BKF Engineers, Inc., Civil Improvement Plan Lots – Lots 5 through 8, 
September 18, 2018 
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APPENDIX D 

Construction Air Quality Supporting Information (CalEEMod) 

 
  



 

 

 



Annual Emission Summary

Original Project Unmitigated Construction- revision with CALEEMOD tpy
Unmitigated Construction 
Emissions ROG NOX CO SO2

PM10 
total

Pm2.5 
total

2021 0.14 1.22 1.16 0.00 0.16 0.10
2022 0.07 0.00 0.01 0.00 0.00 0.00

Maximum 0.14 1.22 1.16 0.00 0.16 0.10

Original Project Mitigated Construction- revision with CALEEMOD tpy

Mitigated Construction Emissions ROG NOX CO SO2
PM10 
total

Pm2.5 
total

2021 0.1363 1.22323 1.1556 2.1E-03 0.1137 0.0761
2022 0.0695 4.95E-03 6.59E-03 1.0E-05 3.90E-04 3.10E-04

Maximum 0.14 1.22 1.16 0.00 0.11 0.08

Average Daily Emission Summary
Days 2021 5/3/2021 1/1/2022 243
Days 2022 1/1/2022 1/11/2022 10

Original Project Unmitigated Construction- revision with CALEEMOD lb/day
Unmitigated Construction 
Emissions ROG NOX CO SO2

PM10 
total

Pm2.5 
total

2021 1.12 10.07 9.51 0.02 1.28 0.79
2022 13.90 0.99 1.32 0.00 0.08 0.06

Maximum 13.90 10.07 9.51 0.02 1.28 0.79

Original Project Mitigated Construction- revision with CALEEMOD lb/day

Mitigated Construction Emissions ROG NOX CO SO2
PM10 
total

Pm2.5 
total

2021 1.12 10.07 9.51 0.02 0.94 0.63
2022 13.90 0.99 1.32 0.00 0.08 0.06

Maximum 13.90 10.07 9.51 0.02 0.94 0.63



Annual Emission Summary

Revised Project Unmitigated Construction- revision with CALEEMOD tpy
Unmitigated Construction 
Emissions ROG NOX CO SO2

PM10 
total

Pm2.5 
total

2021 0.1552 1.5388 1.3629 2.6E-03 0.2498 0.1461
2022 0.0939 1.52E-01 1.65E-01 3.1E-04 9.87E-03 7.29E-03

Maximum 0.16 1.54 1.36 0.00 0.25 0.15

Revised Project Mitigated Construction- revision with CALEEMOD tpy

Mitigated Construction Emissions ROG NOX CO SO2
PM10 
total

Pm2.5 
total

2021 0.1552 1.5388 1.3629 2.6E-03 0.166 0.1054
2022 0.0939 1.52E-01 1.65E-01 3.1E-04 9.27E-03 7.14E-03

Maximum 0.16 1.54 1.36 0.00 0.17 0.11

Average Daily Emission Summary
Days 2021 5/3/2021 1/1/2022 243
Days 2022 1/1/2022 2/21/2022 51

Revised Project Unmitigated Construction- revision with CALEEMOD lb/day
Unmitigated Construction 
Emissions ROG NOX CO SO2

PM10 
total

Pm2.5 
total

2021 1.28 12.67 11.22 0.02 2.06 1.20
2022 3.68 5.96 6.45 0.01 0.39 0.29

Maximum 3.68 12.67 11.22 0.02 2.06 1.20

Revised Project Mitigated Construction- revision with CALEEMOD lb/day

Mitigated Construction Emissions ROG NOX CO SO2
PM10 
total

Pm2.5 
total

2021 1.28 12.67 11.22 0.02 1.37 0.87
2022 3.68 5.96 6.45 0.01 0.36 0.28

Maximum 3.68 12.67 11.22 0.02 1.37 0.87



1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

Single Family Housing 4.00 Dwelling Unit 1.22 11,156.00 11

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

5

Wind Speed (m/s) Precipitation Freq (Days)2.2 70

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company Pacific Gas & Electric Company

2022Operational Year

CO2 Intensity 
(lb/MWhr)

641.35 0.029CH4 Intensity 
(lb/MWhr)

0.006N2O Intensity 
(lb/MWhr)

Highland Estates Subdivision-Lots 5-8 Base Case
San Mateo County, Annual

CalEEMod Version: CalEEMod.2016.3.2 Date: 3/3/2021 1:01 PMPage 1 of 34

Highland Estates Subdivision-Lots 5-8 Base Case - San Mateo County, Annual



Project Characteristics - 

Land Use - Based on BOS Staff report lot acreage and total floor area sqft.

Construction Phase - The original proposed grading schedule is based on roughly 4-5 weeks. Other phases are assumed to be similar to the original model 
allocated proportionally. 

Off-road Equipment - 

Off-road Equipment - From Urbemis report from original analysis.

Off-road Equipment - Loaders and water trucks for loading into export trucks.

Off-road Equipment - Based on urbemis grading phase inputs and the information from BFK Engineers on lots 5-8 construction sequencing/phasing.

Off-road Equipment - From original urbemix paving phase.

Off-road Equipment - Backhoe loader for sub-train utility installation and water truck.

Trips and VMT - average of 20 trips per day during site prep and grading phase based on 24 full time days and 12 part time days. Other trips are based on 
CALEEMOD Defaults. import trips are based on 167 round trips. one way trips are entered. 

Grading - 

Vehicle Emission Factors - 

Vehicle Emission Factors - 

Vehicle Emission Factors - 

Energy Use - 

Water And Wastewater - 

Sequestration - Applicant to remove 7 trees as part of the total project. There will be 13 new trees planted on lots 5-8. So net new trees is 6.

Construction Off-road Equipment Mitigation - Based on AQ Mitigation Measure for Tier 1 and Tier 2 equipment usage.

Fleet Mix - 

Table Name Column Name Default Value New Value

tblConstDustMitigation CleanPavedRoadPercentReduction 0 26

tblConstDustMitigation WaterUnpavedRoadVehicleSpeed 0 15

tblConstEquipMitigation DPF No Change Level 3

tblConstEquipMitigation DPF No Change Level 3

CalEEMod Version: CalEEMod.2016.3.2 Date: 3/3/2021 1:01 PMPage 2 of 34

Highland Estates Subdivision-Lots 5-8 Base Case - San Mateo County, Annual



tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 4.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstructionPhase NumDays 2.00 9.00

tblConstructionPhase NumDays 4.00 25.00

tblConstructionPhase NumDays 10.00 32.00

tblConstructionPhase NumDays 200.00 108.00

tblConstructionPhase NumDays 10.00 8.00

tblGrading MaterialImported 0.00 2,000.00

tblLandUse LandUseSquareFeet 7,200.00 11,156.00

tblLandUse LotAcreage 1.30 1.22

tblOffRoadEquipment HorsePower 9.00 10.00

tblOffRoadEquipment HorsePower 231.00 399.00

tblOffRoadEquipment HorsePower 89.00 145.00

tblOffRoadEquipment HorsePower 187.00 174.00

tblOffRoadEquipment HorsePower 130.00 100.00

tblOffRoadEquipment HorsePower 80.00 95.00

tblOffRoadEquipment HorsePower 247.00 357.00

tblOffRoadEquipment HorsePower 97.00 108.00

tblOffRoadEquipment HorsePower 97.00 108.00

tblOffRoadEquipment HorsePower 97.00 108.00

tblOffRoadEquipment HorsePower 97.00 108.00

tblOffRoadEquipment HorsePower 402.00 189.00

tblOffRoadEquipment HorsePower 402.00 189.00

CalEEMod Version: CalEEMod.2016.3.2 Date: 3/3/2021 1:01 PMPage 3 of 34
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tblOffRoadEquipment LoadFactor 0.29 0.43

tblOffRoadEquipment LoadFactor 0.20 0.30

tblOffRoadEquipment LoadFactor 0.41 0.61

tblOffRoadEquipment LoadFactor 0.42 0.62

tblOffRoadEquipment LoadFactor 0.38 0.56

tblOffRoadEquipment LoadFactor 0.40 0.59

tblOffRoadEquipment LoadFactor 0.37 0.55

tblOffRoadEquipment LoadFactor 0.37 0.55

tblOffRoadEquipment LoadFactor 0.37 0.55

tblOffRoadEquipment LoadFactor 0.37 0.55

tblOffRoadEquipment LoadFactor 0.38 0.50

tblOffRoadEquipment LoadFactor 0.38 0.50

tblOffRoadEquipment OffRoadEquipmentUnitAmount 1.00 4.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 1.00 2.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 1.00

tblOffRoadEquipment PhaseName Site Preparation

tblOffRoadEquipment UsageHours 6.00 4.00

tblOffRoadEquipment UsageHours 6.00 7.00

tblOffRoadEquipment UsageHours 6.00 8.00

tblOffRoadEquipment UsageHours 8.00 7.00

tblOffRoadEquipment UsageHours 8.00 7.00

tblSequestration NumberOfNewTrees 0.00 6.00

tblTripsAndVMT HaulingTripLength 20.00 8.00

tblTripsAndVMT HaulingTripLength 20.00 8.00

tblTripsAndVMT HaulingTripLength 20.00 8.00

tblTripsAndVMT HaulingTripLength 20.00 8.00

tblTripsAndVMT HaulingTripLength 20.00 8.00

CalEEMod Version: CalEEMod.2016.3.2 Date: 3/3/2021 1:01 PMPage 4 of 34

Highland Estates Subdivision-Lots 5-8 Base Case - San Mateo County, Annual



2.0 Emissions Summary

tblTripsAndVMT HaulingTripNumber 250.00 334.00

tblTripsAndVMT VendorTripLength 7.30 25.00

tblTripsAndVMT VendorTripLength 7.30 25.00

tblTripsAndVMT VendorTripLength 7.30 25.00

tblTripsAndVMT VendorTripLength 7.30 25.00

tblTripsAndVMT VendorTripLength 7.30 25.00

tblTripsAndVMT VendorTripNumber 0.00 2.00

tblTripsAndVMT WorkerTripLength 10.80 25.00

tblTripsAndVMT WorkerTripLength 10.80 25.00

tblTripsAndVMT WorkerTripLength 10.80 25.00

tblTripsAndVMT WorkerTripLength 10.80 25.00

tblTripsAndVMT WorkerTripLength 10.80 25.00

tblTripsAndVMT WorkerTripNumber 5.00 40.00

tblTripsAndVMT WorkerTripNumber 10.00 40.00

tblTripsAndVMT WorkerTripNumber 18.00 36.00

tblTripsAndVMT WorkerTripNumber 1.00 8.00

tblTripsAndVMT WorkerTripNumber 0.00 2.00
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2.1 Overall Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

2021 0.1363 1.2323 1.1556 2.1200e-
003

0.0958 0.0600 0.1558 0.0408 0.0553 0.0960 0.0000 187.8308 187.8308 0.0494 0.0000 189.0664

2022 0.0695 4.9500e-
003

6.5900e-
003

1.0000e-
005

1.3000e-
004

2.9000e-
004

4.1000e-
004

3.0000e-
005

2.9000e-
004

3.2000e-
004

0.0000 0.9907 0.9907 6.0000e-
005

0.0000 0.9921

Maximum 0.1363 1.2323 1.1556 2.1200e-
003

0.0958 0.0600 0.1558 0.0408 0.0553 0.0960 0.0000 187.8308 187.8308 0.0494 0.0000 189.0664

Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

2021 0.1363 1.2323 1.1556 2.1200e-
003

0.0544 0.0593 0.1137 0.0215 0.0546 0.0761 0.0000 187.8307 187.8307 0.0494 0.0000 189.0662

2022 0.0695 4.9500e-
003

6.5900e-
003

1.0000e-
005

1.0000e-
004

2.9000e-
004

3.9000e-
004

3.0000e-
005

2.9000e-
004

3.1000e-
004

0.0000 0.9907 0.9907 6.0000e-
005

0.0000 0.9921

Maximum 0.1363 1.2323 1.1556 2.1200e-
003

0.0544 0.0593 0.1137 0.0215 0.0546 0.0761 0.0000 187.8307 187.8307 0.0494 0.0000 189.0662

Mitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 43.19 1.08 26.94 47.13 1.17 20.65 0.00 0.00 0.00 0.00 0.00 0.00
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Area 0.0759 8.6000e-
004

0.0640 7.0000e-
005

5.1100e-
003

5.1100e-
003

5.1100e-
003

5.1100e-
003

0.5084 0.1734 0.6818 1.0100e-
003

3.0000e-
005

0.7157

Energy 9.1000e-
004

7.8000e-
003

3.3200e-
003

5.0000e-
005

6.3000e-
004

6.3000e-
004

6.3000e-
004

6.3000e-
004

0.0000 18.3230 18.3230 5.9000e-
004

2.5000e-
004

18.4131

Mobile 8.7800e-
003

0.0268 0.0990 3.4000e-
004

0.0324 2.9000e-
004

0.0327 8.7000e-
003

2.7000e-
004

8.9700e-
003

0.0000 31.4706 31.4706 1.1400e-
003

0.0000 31.4991

Waste 0.0000 0.0000 0.0000 0.0000 0.9378 0.0000 0.9378 0.0554 0.0000 2.3234

Water 0.0000 0.0000 0.0000 0.0000 0.0827 0.5775 0.6602 8.5200e-
003

2.1000e-
004

0.9345

Total 0.0856 0.0355 0.1663 4.6000e-
004

0.0324 6.0300e-
003

0.0384 8.7000e-
003

6.0100e-
003

0.0147 1.5289 50.5445 52.0735 0.0667 4.9000e-
004

53.8858

Unmitigated Operational

Quarter Start Date End Date Maximum Unmitigated ROG + NOX (tons/quarter) Maximum Mitigated ROG + NOX (tons/quarter)

1 5-3-2021 8-2-2021 0.6366 0.6366

2 8-3-2021 11-2-2021 0.4387 0.4387

3 11-3-2021 2-2-2022 0.3681 0.3681

Highest 0.6366 0.6366
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Area 0.0759 8.6000e-
004

0.0640 7.0000e-
005

5.1100e-
003

5.1100e-
003

5.1100e-
003

5.1100e-
003

0.5084 0.1734 0.6818 1.0100e-
003

3.0000e-
005

0.7157

Energy 9.1000e-
004

7.8000e-
003

3.3200e-
003

5.0000e-
005

6.3000e-
004

6.3000e-
004

6.3000e-
004

6.3000e-
004

0.0000 18.3230 18.3230 5.9000e-
004

2.5000e-
004

18.4131

Mobile 8.7800e-
003

0.0268 0.0990 3.4000e-
004

0.0324 2.9000e-
004

0.0327 8.7000e-
003

2.7000e-
004

8.9700e-
003

0.0000 31.4706 31.4706 1.1400e-
003

0.0000 31.4991

Waste 0.0000 0.0000 0.0000 0.0000 0.9378 0.0000 0.9378 0.0554 0.0000 2.3234

Water 0.0000 0.0000 0.0000 0.0000 0.0827 0.5775 0.6602 8.5200e-
003

2.1000e-
004

0.9345

Total 0.0856 0.0355 0.1663 4.6000e-
004

0.0324 6.0300e-
003

0.0384 8.7000e-
003

6.0100e-
003

0.0147 1.5289 50.5445 52.0735 0.0667 4.9000e-
004

53.8858

Mitigated Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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3.0 Construction Detail

2.3 Vegetation

CO2e

Category MT

New Trees 4.4040

Total 4.4040

Vegetation

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Site Preparation Site Preparation 5/3/2021 5/13/2021 5 9

2 Grading/Slope Reconstruction Grading 5/14/2021 6/17/2021 5 25

3 Paving Paving 6/18/2021 8/2/2021 5 32

4 Building Construction Building Construction 8/3/2021 12/30/2021 5 108

5 Architectural Coating Architectural Coating 12/31/2021 1/11/2022 5 8

Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 0

Acres of Paving: 0
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OffRoad Equipment

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Site Preparation Off-Highway Trucks 1 8.00 189 0.50

Site Preparation Tractors/Loaders/Backhoes 1 7.00 108 0.55

Grading/Slope Reconstruction Graders 1 6.00 174 0.61

Grading/Slope Reconstruction Off-Highway Trucks 1 8.00 189 0.50

Grading/Slope Reconstruction Rubber Tired Dozers 1 6.00 357 0.59

Grading/Slope Reconstruction Tractors/Loaders/Backhoes 1 7.00 108 0.55

Paving Cement and Mortar Mixers 4 6.00 10 0.56

Paving Pavers 1 7.00 100 0.62

Paving Rollers 1 7.00 95 0.56

Paving Tractors/Loaders/Backhoes 1 7.00 108 0.55

Building Construction Cranes 1 4.00 399 0.43

Building Construction Forklifts 2 6.00 145 0.30

Building Construction Tractors/Loaders/Backhoes 1 8.00 108 0.55

Architectural Coating Air Compressors 1 6.00 78 0.48

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Site Preparation 2 40.00 0.00 0.00 25.00 25.00 8.00 LD_Mix HDT_Mix HHDT

Grading/Slope 
Reconstruction

4 40.00 0.00 334.00 25.00 25.00 8.00 LD_Mix HDT_Mix HHDT

Paving 7 36.00 0.00 0.00 25.00 25.00 8.00 LD_Mix HDT_Mix HHDT

Building Construction 4 8.00 2.00 0.00 25.00 25.00 8.00 LD_Mix HDT_Mix HHDT

Architectural Coating 1 2.00 0.00 0.00 25.00 25.00 8.00 LD_Mix HDT_Mix HHDT

Residential Indoor: 22,591; Residential Outdoor: 7,530; Non-Residential Indoor: 0; Non-Residential Outdoor: 0; Striped Parking Area: 0 
(Architectural Coating – sqft)
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3.2 Site Preparation - 2021

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 3.0900e-
003

0.0282 0.0248 6.0000e-
005

1.3400e-
003

1.3400e-
003

1.2400e-
003

1.2400e-
003

0.0000 4.9781 4.9781 1.6100e-
003

0.0000 5.0183

Total 3.0900e-
003

0.0282 0.0248 6.0000e-
005

0.0000 1.3400e-
003

1.3400e-
003

0.0000 1.2400e-
003

1.2400e-
003

0.0000 4.9781 4.9781 1.6100e-
003

0.0000 5.0183

Unmitigated Construction On-Site

3.1 Mitigation Measures Construction

Use DPF for Construction Equipment

Use Soil Stabilizer

Water Exposed Area

Reduce Vehicle Speed on Unpaved Roads

Clean Paved Roads
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3.2 Site Preparation - 2021

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 9.1000e-
004

6.4000e-
004

6.6500e-
003

3.0000e-
005

3.2800e-
003

2.0000e-
005

3.3000e-
003

8.7000e-
004

2.0000e-
005

8.9000e-
004

0.0000 2.5894 2.5894 4.0000e-
005

0.0000 2.5905

Total 9.1000e-
004

6.4000e-
004

6.6500e-
003

3.0000e-
005

3.2800e-
003

2.0000e-
005

3.3000e-
003

8.7000e-
004

2.0000e-
005

8.9000e-
004

0.0000 2.5894 2.5894 4.0000e-
005

0.0000 2.5905

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 3.0900e-
003

0.0282 0.0248 6.0000e-
005

1.3400e-
003

1.3400e-
003

1.2400e-
003

1.2400e-
003

0.0000 4.9781 4.9781 1.6100e-
003

0.0000 5.0183

Total 3.0900e-
003

0.0282 0.0248 6.0000e-
005

0.0000 1.3400e-
003

1.3400e-
003

0.0000 1.2400e-
003

1.2400e-
003

0.0000 4.9781 4.9781 1.6100e-
003

0.0000 5.0183

Mitigated Construction On-Site
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3.2 Site Preparation - 2021

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 9.1000e-
004

6.4000e-
004

6.6500e-
003

3.0000e-
005

2.5400e-
003

2.0000e-
005

2.5600e-
003

6.9000e-
004

2.0000e-
005

7.1000e-
004

0.0000 2.5894 2.5894 4.0000e-
005

0.0000 2.5905

Total 9.1000e-
004

6.4000e-
004

6.6500e-
003

3.0000e-
005

2.5400e-
003

2.0000e-
005

2.5600e-
003

6.9000e-
004

2.0000e-
005

7.1000e-
004

0.0000 2.5894 2.5894 4.0000e-
005

0.0000 2.5905

Mitigated Construction Off-Site

3.3 Grading/Slope Reconstruction - 2021

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.0615 0.0000 0.0615 0.0316 0.0000 0.0316 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0346 0.3401 0.2722 4.2000e-
004

0.0166 0.0166 0.0152 0.0152 0.0000 36.5801 36.5801 0.0118 0.0000 36.8758

Total 0.0346 0.3401 0.2722 4.2000e-
004

0.0615 0.0166 0.0781 0.0316 0.0152 0.0468 0.0000 36.5801 36.5801 0.0118 0.0000 36.8758

Unmitigated Construction On-Site
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3.3 Grading/Slope Reconstruction - 2021

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 7.3000e-
004

0.0281 0.0119 6.0000e-
005

1.1200e-
003

7.0000e-
005

1.1900e-
003

3.1000e-
004

6.0000e-
005

3.7000e-
004

0.0000 6.1545 6.1545 7.8000e-
004

0.0000 6.1739

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 2.5400e-
003

1.7700e-
003

0.0185 8.0000e-
005

9.1100e-
003

5.0000e-
005

9.1600e-
003

2.4200e-
003

5.0000e-
005

2.4700e-
003

0.0000 7.1928 7.1928 1.2000e-
004

0.0000 7.1958

Total 3.2700e-
003

0.0299 0.0303 1.4000e-
004

0.0102 1.2000e-
004

0.0104 2.7300e-
003

1.1000e-
004

2.8400e-
003

0.0000 13.3473 13.3473 9.0000e-
004

0.0000 13.3697

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.0277 0.0000 0.0277 0.0142 0.0000 0.0142 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0346 0.3401 0.2722 4.2000e-
004

0.0166 0.0166 0.0152 0.0152 0.0000 36.5800 36.5800 0.0118 0.0000 36.8758

Total 0.0346 0.3401 0.2722 4.2000e-
004

0.0277 0.0166 0.0442 0.0142 0.0152 0.0294 0.0000 36.5800 36.5800 0.0118 0.0000 36.8758

Mitigated Construction On-Site
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3.3 Grading/Slope Reconstruction - 2021

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 7.3000e-
004

0.0281 0.0119 6.0000e-
005

9.0000e-
004

7.0000e-
005

9.7000e-
004

2.5000e-
004

6.0000e-
005

3.2000e-
004

0.0000 6.1545 6.1545 7.8000e-
004

0.0000 6.1739

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 2.5400e-
003

1.7700e-
003

0.0185 8.0000e-
005

7.0600e-
003

5.0000e-
005

7.1100e-
003

1.9200e-
003

5.0000e-
005

1.9700e-
003

0.0000 7.1928 7.1928 1.2000e-
004

0.0000 7.1958

Total 3.2700e-
003

0.0299 0.0303 1.4000e-
004

7.9600e-
003

1.2000e-
004

8.0800e-
003

2.1700e-
003

1.1000e-
004

2.2900e-
003

0.0000 13.3473 13.3473 9.0000e-
004

0.0000 13.3697

Mitigated Construction Off-Site

3.4 Paving - 2021

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0185 0.1723 0.1694 2.5000e-
004

0.0106 0.0106 9.8200e-
003

9.8200e-
003

0.0000 20.9407 20.9407 6.2400e-
003

0.0000 21.0966

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0185 0.1723 0.1694 2.5000e-
004

0.0106 0.0106 9.8200e-
003

9.8200e-
003

0.0000 20.9407 20.9407 6.2400e-
003

0.0000 21.0966

Unmitigated Construction On-Site
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3.4 Paving - 2021

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 2.9300e-
003

2.0400e-
003

0.0213 9.0000e-
005

0.0105 6.0000e-
005

0.0106 2.7900e-
003

5.0000e-
005

2.8500e-
003

0.0000 8.2861 8.2861 1.4000e-
004

0.0000 8.2896

Total 2.9300e-
003

2.0400e-
003

0.0213 9.0000e-
005

0.0105 6.0000e-
005

0.0106 2.7900e-
003

5.0000e-
005

2.8500e-
003

0.0000 8.2861 8.2861 1.4000e-
004

0.0000 8.2896

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0185 0.1723 0.1694 2.5000e-
004

9.9500e-
003

9.9500e-
003

9.1700e-
003

9.1700e-
003

0.0000 20.9407 20.9407 6.2400e-
003

0.0000 21.0966

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0185 0.1723 0.1694 2.5000e-
004

9.9500e-
003

9.9500e-
003

9.1700e-
003

9.1700e-
003

0.0000 20.9407 20.9407 6.2400e-
003

0.0000 21.0966

Mitigated Construction On-Site
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3.4 Paving - 2021

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 2.9300e-
003

2.0400e-
003

0.0213 9.0000e-
005

8.1300e-
003

6.0000e-
005

8.1900e-
003

2.2100e-
003

5.0000e-
005

2.2700e-
003

0.0000 8.2861 8.2861 1.4000e-
004

0.0000 8.2896

Total 2.9300e-
003

2.0400e-
003

0.0213 9.0000e-
005

8.1300e-
003

6.0000e-
005

8.1900e-
003

2.2100e-
003

5.0000e-
005

2.2700e-
003

0.0000 8.2861 8.2861 1.4000e-
004

0.0000 8.2896

Mitigated Construction Off-Site

3.5 Building Construction - 2021

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0600 0.6322 0.6028 9.8000e-
004

0.0311 0.0311 0.0286 0.0286 0.0000 86.0294 86.0294 0.0278 0.0000 86.7250

Total 0.0600 0.6322 0.6028 9.8000e-
004

0.0311 0.0311 0.0286 0.0286 0.0000 86.0294 86.0294 0.0278 0.0000 86.7250

Unmitigated Construction On-Site
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3.5 Building Construction - 2021

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 8.3000e-
004

0.0246 0.0111 9.0000e-
005

2.4000e-
003

8.0000e-
005

2.4800e-
003

6.9000e-
004

8.0000e-
005

7.7000e-
004

0.0000 8.7233 8.7233 7.2000e-
004

0.0000 8.7414

Worker 2.1900e-
003

1.5300e-
003

0.0160 7.0000e-
005

7.8700e-
003

4.0000e-
005

7.9100e-
003

2.0900e-
003

4.0000e-
005

2.1300e-
003

0.0000 6.2145 6.2145 1.1000e-
004

0.0000 6.2172

Total 3.0200e-
003

0.0261 0.0271 1.6000e-
004

0.0103 1.2000e-
004

0.0104 2.7800e-
003

1.2000e-
004

2.9000e-
003

0.0000 14.9378 14.9378 8.3000e-
004

0.0000 14.9585

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0600 0.6322 0.6028 9.8000e-
004

0.0311 0.0311 0.0286 0.0286 0.0000 86.0293 86.0293 0.0278 0.0000 86.7249

Total 0.0600 0.6322 0.6028 9.8000e-
004

0.0311 0.0311 0.0286 0.0286 0.0000 86.0293 86.0293 0.0278 0.0000 86.7249

Mitigated Construction On-Site
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3.5 Building Construction - 2021

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 8.3000e-
004

0.0246 0.0111 9.0000e-
005

1.9600e-
003

8.0000e-
005

2.0400e-
003

5.9000e-
004

8.0000e-
005

6.6000e-
004

0.0000 8.7233 8.7233 7.2000e-
004

0.0000 8.7414

Worker 2.1900e-
003

1.5300e-
003

0.0160 7.0000e-
005

6.1000e-
003

4.0000e-
005

6.1400e-
003

1.6600e-
003

4.0000e-
005

1.7000e-
003

0.0000 6.2145 6.2145 1.1000e-
004

0.0000 6.2172

Total 3.0200e-
003

0.0261 0.0271 1.6000e-
004

8.0600e-
003

1.2000e-
004

8.1800e-
003

2.2500e-
003

1.2000e-
004

2.3600e-
003

0.0000 14.9378 14.9378 8.3000e-
004

0.0000 14.9585

Mitigated Construction Off-Site

3.6 Architectural Coating - 2021

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Archit. Coating 9.8200e-
003

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 1.1000e-
004

7.6000e-
004

9.1000e-
004

0.0000 5.0000e-
005

5.0000e-
005

5.0000e-
005

5.0000e-
005

0.0000 0.1277 0.1277 1.0000e-
005

0.0000 0.1279

Total 9.9300e-
003

7.6000e-
004

9.1000e-
004

0.0000 5.0000e-
005

5.0000e-
005

5.0000e-
005

5.0000e-
005

0.0000 0.1277 0.1277 1.0000e-
005

0.0000 0.1279

Unmitigated Construction On-Site
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3.6 Architectural Coating - 2021

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 1.0000e-
005

0.0000 4.0000e-
005

0.0000 2.0000e-
005

0.0000 2.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0144 0.0144 0.0000 0.0000 0.0144

Total 1.0000e-
005

0.0000 4.0000e-
005

0.0000 2.0000e-
005

0.0000 2.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0144 0.0144 0.0000 0.0000 0.0144

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Archit. Coating 9.8200e-
003

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 1.1000e-
004

7.6000e-
004

9.1000e-
004

0.0000 5.0000e-
005

5.0000e-
005

5.0000e-
005

5.0000e-
005

0.0000 0.1277 0.1277 1.0000e-
005

0.0000 0.1279

Total 9.9300e-
003

7.6000e-
004

9.1000e-
004

0.0000 5.0000e-
005

5.0000e-
005

5.0000e-
005

5.0000e-
005

0.0000 0.1277 0.1277 1.0000e-
005

0.0000 0.1279

Mitigated Construction On-Site
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3.6 Architectural Coating - 2021

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 1.0000e-
005

0.0000 4.0000e-
005

0.0000 1.0000e-
005

0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0144 0.0144 0.0000 0.0000 0.0144

Total 1.0000e-
005

0.0000 4.0000e-
005

0.0000 1.0000e-
005

0.0000 1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0144 0.0144 0.0000 0.0000 0.0144

Mitigated Construction Off-Site

3.6 Architectural Coating - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Archit. Coating 0.0687 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 7.2000e-
004

4.9300e-
003

6.3500e-
003

1.0000e-
005

2.9000e-
004

2.9000e-
004

2.9000e-
004

2.9000e-
004

0.0000 0.8936 0.8936 6.0000e-
005

0.0000 0.8951

Total 0.0694 4.9300e-
003

6.3500e-
003

1.0000e-
005

2.9000e-
004

2.9000e-
004

2.9000e-
004

2.9000e-
004

0.0000 0.8936 0.8936 6.0000e-
005

0.0000 0.8951

Unmitigated Construction On-Site
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3.6 Architectural Coating - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 3.0000e-
005

2.0000e-
005

2.4000e-
004

0.0000 1.3000e-
004

0.0000 1.3000e-
004

3.0000e-
005

0.0000 3.0000e-
005

0.0000 0.0970 0.0970 0.0000 0.0000 0.0971

Total 3.0000e-
005

2.0000e-
005

2.4000e-
004

0.0000 1.3000e-
004

0.0000 1.3000e-
004

3.0000e-
005

0.0000 3.0000e-
005

0.0000 0.0970 0.0970 0.0000 0.0000 0.0971

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Archit. Coating 0.0687 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 7.2000e-
004

4.9300e-
003

6.3500e-
003

1.0000e-
005

2.9000e-
004

2.9000e-
004

2.9000e-
004

2.9000e-
004

0.0000 0.8936 0.8936 6.0000e-
005

0.0000 0.8951

Total 0.0694 4.9300e-
003

6.3500e-
003

1.0000e-
005

2.9000e-
004

2.9000e-
004

2.9000e-
004

2.9000e-
004

0.0000 0.8936 0.8936 6.0000e-
005

0.0000 0.8951

Mitigated Construction On-Site
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4.0 Operational Detail - Mobile

4.1 Mitigation Measures Mobile

3.6 Architectural Coating - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 3.0000e-
005

2.0000e-
005

2.4000e-
004

0.0000 1.0000e-
004

0.0000 1.0000e-
004

3.0000e-
005

0.0000 3.0000e-
005

0.0000 0.0970 0.0970 0.0000 0.0000 0.0971

Total 3.0000e-
005

2.0000e-
005

2.4000e-
004

0.0000 1.0000e-
004

0.0000 1.0000e-
004

3.0000e-
005

0.0000 3.0000e-
005

0.0000 0.0970 0.0970 0.0000 0.0000 0.0971

Mitigated Construction Off-Site
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated 8.7800e-
003

0.0268 0.0990 3.4000e-
004

0.0324 2.9000e-
004

0.0327 8.7000e-
003

2.7000e-
004

8.9700e-
003

0.0000 31.4706 31.4706 1.1400e-
003

0.0000 31.4991

Unmitigated 8.7800e-
003

0.0268 0.0990 3.4000e-
004

0.0324 2.9000e-
004

0.0327 8.7000e-
003

2.7000e-
004

8.9700e-
003

0.0000 31.4706 31.4706 1.1400e-
003

0.0000 31.4991

4.2 Trip Summary Information

4.3 Trip Type Information

Average Daily Trip Rate Unmitigated Mitigated
Land Use Weekday Saturday Sunday Annual VMT Annual VMT

Single Family Housing 38.08 39.64 34.48 87,277 87,277
Total 38.08 39.64 34.48 87,277 87,277

Miles Trip % Trip Purpose %

Land Use H-W or C-W H-S or C-C H-O or C-NW H-W or C-
W

H-S or C-C H-O or C-NW Primary Diverted Pass-by

Single Family Housing 10.80 4.80 5.70 31.00 15.00 54.00 86 11 3

5.0 Energy Detail

4.4 Fleet Mix

Land Use LDA LDT1 LDT2 MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH

Single Family Housing 0.476244 0.050164 0.262181 0.139658 0.017521 0.006864 0.023236 0.006525 0.004137 0.003158 0.009064 0.000471 0.000777
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Electricity 
Mitigated

0.0000 0.0000 0.0000 0.0000 0.0000 9.2888 9.2888 4.2000e-
004

9.0000e-
005

9.3252

Electricity 
Unmitigated

0.0000 0.0000 0.0000 0.0000 0.0000 9.2888 9.2888 4.2000e-
004

9.0000e-
005

9.3252

NaturalGas 
Mitigated

9.1000e-
004

7.8000e-
003

3.3200e-
003

5.0000e-
005

6.3000e-
004

6.3000e-
004

6.3000e-
004

6.3000e-
004

0.0000 9.0342 9.0342 1.7000e-
004

1.7000e-
004

9.0879

NaturalGas 
Unmitigated

9.1000e-
004

7.8000e-
003

3.3200e-
003

5.0000e-
005

6.3000e-
004

6.3000e-
004

6.3000e-
004

6.3000e-
004

0.0000 9.0342 9.0342 1.7000e-
004

1.7000e-
004

9.0879

5.1 Mitigation Measures Energy

Historical Energy Use: N
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5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr tons/yr MT/yr

Single Family 
Housing

169295 9.1000e-
004

7.8000e-
003

3.3200e-
003

5.0000e-
005

6.3000e-
004

6.3000e-
004

6.3000e-
004

6.3000e-
004

0.0000 9.0342 9.0342 1.7000e-
004

1.7000e-
004

9.0879

Total 9.1000e-
004

7.8000e-
003

3.3200e-
003

5.0000e-
005

6.3000e-
004

6.3000e-
004

6.3000e-
004

6.3000e-
004

0.0000 9.0342 9.0342 1.7000e-
004

1.7000e-
004

9.0879

Unmitigated

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr tons/yr MT/yr

Single Family 
Housing

169295 9.1000e-
004

7.8000e-
003

3.3200e-
003

5.0000e-
005

6.3000e-
004

6.3000e-
004

6.3000e-
004

6.3000e-
004

0.0000 9.0342 9.0342 1.7000e-
004

1.7000e-
004

9.0879

Total 9.1000e-
004

7.8000e-
003

3.3200e-
003

5.0000e-
005

6.3000e-
004

6.3000e-
004

6.3000e-
004

6.3000e-
004

0.0000 9.0342 9.0342 1.7000e-
004

1.7000e-
004

9.0879

Mitigated
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6.1 Mitigation Measures Area

6.0 Area Detail

5.3 Energy by Land Use - Electricity

Electricity 
Use

Total CO2 CH4 N2O CO2e

Land Use kWh/yr MT/yr

Single Family 
Housing

31930 9.2888 4.2000e-
004

9.0000e-
005

9.3252

Total 9.2888 4.2000e-
004

9.0000e-
005

9.3252

Unmitigated

Electricity 
Use

Total CO2 CH4 N2O CO2e

Land Use kWh/yr MT/yr

Single Family 
Housing

31930 9.2888 4.2000e-
004

9.0000e-
005

9.3252

Total 9.2888 4.2000e-
004

9.0000e-
005

9.3252

Mitigated
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated 0.0759 8.6000e-
004

0.0640 7.0000e-
005

5.1100e-
003

5.1100e-
003

5.1100e-
003

5.1100e-
003

0.5084 0.1734 0.6818 1.0100e-
003

3.0000e-
005

0.7157

Unmitigated 0.0759 8.6000e-
004

0.0640 7.0000e-
005

5.1100e-
003

5.1100e-
003

5.1100e-
003

5.1100e-
003

0.5084 0.1734 0.6818 1.0100e-
003

3.0000e-
005

0.7157

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory tons/yr MT/yr

Architectural 
Coating

7.8500e-
003

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.0436 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 0.0236 5.2000e-
004

0.0343 7.0000e-
005

4.9400e-
003

4.9400e-
003

4.9400e-
003

4.9400e-
003

0.5084 0.1248 0.6333 9.6000e-
004

3.0000e-
005

0.6660

Landscaping 9.0000e-
004

3.4000e-
004

0.0297 0.0000 1.6000e-
004

1.6000e-
004

1.6000e-
004

1.6000e-
004

0.0000 0.0485 0.0485 5.0000e-
005

0.0000 0.0497

Total 0.0759 8.6000e-
004

0.0640 7.0000e-
005

5.1000e-
003

5.1000e-
003

5.1000e-
003

5.1000e-
003

0.5084 0.1734 0.6818 1.0100e-
003

3.0000e-
005

0.7157

Unmitigated
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7.1 Mitigation Measures Water

7.0 Water Detail

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory tons/yr MT/yr

Architectural 
Coating

7.8500e-
003

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.0436 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 0.0236 5.2000e-
004

0.0343 7.0000e-
005

4.9400e-
003

4.9400e-
003

4.9400e-
003

4.9400e-
003

0.5084 0.1248 0.6333 9.6000e-
004

3.0000e-
005

0.6660

Landscaping 9.0000e-
004

3.4000e-
004

0.0297 0.0000 1.6000e-
004

1.6000e-
004

1.6000e-
004

1.6000e-
004

0.0000 0.0485 0.0485 5.0000e-
005

0.0000 0.0497

Total 0.0759 8.6000e-
004

0.0640 7.0000e-
005

5.1000e-
003

5.1000e-
003

5.1000e-
003

5.1000e-
003

0.5084 0.1734 0.6818 1.0100e-
003

3.0000e-
005

0.7157

Mitigated
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Total CO2 CH4 N2O CO2e

Category MT/yr

Mitigated 0.6602 8.5200e-
003

2.1000e-
004

0.9345

Unmitigated 0.6602 8.5200e-
003

2.1000e-
004

0.9345

7.2 Water by Land Use

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Land Use Mgal MT/yr

Single Family 
Housing

0.260616 / 
0.164301

0.6602 8.5200e-
003

2.1000e-
004

0.9345

Total 0.6602 8.5200e-
003

2.1000e-
004

0.9345

Unmitigated
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8.1 Mitigation Measures Waste

7.2 Water by Land Use

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Land Use Mgal MT/yr

Single Family 
Housing

0.260616 / 
0.164301

0.6602 8.5200e-
003

2.1000e-
004

0.9345

Total 0.6602 8.5200e-
003

2.1000e-
004

0.9345

Mitigated

8.0 Waste Detail

Total CO2 CH4 N2O CO2e

MT/yr

 Mitigated 0.9378 0.0554 0.0000 2.3234

 Unmitigated 0.9378 0.0554 0.0000 2.3234

Category/Year
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8.2 Waste by Land Use

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Land Use tons MT/yr

Single Family 
Housing

4.62 0.9378 0.0554 0.0000 2.3234

Total 0.9378 0.0554 0.0000 2.3234

Unmitigated

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Land Use tons MT/yr

Single Family 
Housing

4.62 0.9378 0.0554 0.0000 2.3234

Total 0.9378 0.0554 0.0000 2.3234

Mitigated

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year Horse Power Load Factor Fuel Type
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11.0 Vegetation

10.0 Stationary Equipment

Fire Pumps and Emergency Generators

Equipment Type Number Hours/Day Hours/Year Horse Power Load Factor Fuel Type

Boilers

Equipment Type Number Heat Input/Day Heat Input/Year Boiler Rating Fuel Type

User Defined Equipment

Equipment Type Number
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Total CO2 CH4 N2O CO2e

Category MT

Unmitigated 4.4040 0.0000 0.0000 4.4040

11.2 Net New Trees

Number of 
Trees

Total CO2 CH4 N2O CO2e

MT

Mixed Hardwood 6 4.4040 0.0000 0.0000 4.4040

Total 4.4040 0.0000 0.0000 4.4040

Species Class
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1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

Single Family Housing 4.00 Dwelling Unit 1.22 11,156.00 11

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

5

Wind Speed (m/s) Precipitation Freq (Days)2.2 70

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company Pacific Gas & Electric Company

2022Operational Year

CO2 Intensity 
(lb/MWhr)

641.35 0.029CH4 Intensity 
(lb/MWhr)

0.006N2O Intensity 
(lb/MWhr)

Highland Estates Subdivision-Lots 5-8 revised
San Mateo County, Annual
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Project Characteristics - 

Land Use - Based on BOS Staff report lot acreage and total floor area sqft.

Construction Phase - based on Lots 5-8 grading, off-haul, and slope reconstruction sequencing by BKF Engineers summarized for CALEEMOD model. Other 
phases are assumed to be similar to the original construction schedule. 

Off-road Equipment - 

Off-road Equipment - From Urbemis report from original analysis.

Off-road Equipment - Loaders and water trucks for loading into export trucks.

Off-road Equipment - Based on urbemis grading phase inputs and the information from BFK Engineers on lots 5-8 construction sequencing/phasing.

Off-road Equipment - From original urbemix paving phase.

Off-road Equipment - Backhoe loader for sub-train utility installation and water truck.

Trips and VMT - average of 20 trips per day during site prep and grading phase based on 24 full time days and 12 part time days. Other trips are based on 
CALEEMOD Defaults. Off-haul is rounded up to full round trip (650) and one way trip numbers are entered. 

Grading - Test

Vehicle Emission Factors - 

Vehicle Emission Factors - 

Vehicle Emission Factors - 

Energy Use - 

Water And Wastewater - 

Sequestration - Applicant to remove 7 trees as part of the total project. There will be 13 new trees planted on lots 5-8. So net new trees is 6.

Construction Off-road Equipment Mitigation - Based on AQ Mitigation Measure for DPF Level 3 for off-highway trucks.

Fleet Mix - 

Table Name Column Name Default Value New Value

tblConstDustMitigation CleanPavedRoadPercentReduction 0 26

tblConstDustMitigation WaterUnpavedRoadVehicleSpeed 0 15

tblConstEquipMitigation DPF No Change Level 3

tblConstEquipMitigation DPF No Change Level 3
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tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 4.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstructionPhase NumDays 10.00 8.00

tblConstructionPhase NumDays 200.00 108.00

tblConstructionPhase NumDays 4.00 54.00

tblConstructionPhase NumDays 10.00 32.00

tblConstructionPhase NumDays 2.00 9.00

tblGrading MaterialExported 0.00 7,790.00

tblLandUse LandUseSquareFeet 7,200.00 11,156.00

tblLandUse LotAcreage 1.30 1.22

tblOffRoadEquipment HorsePower 9.00 10.00

tblOffRoadEquipment HorsePower 231.00 399.00

tblOffRoadEquipment HorsePower 89.00 145.00

tblOffRoadEquipment HorsePower 187.00 174.00

tblOffRoadEquipment HorsePower 130.00 100.00

tblOffRoadEquipment HorsePower 80.00 95.00

tblOffRoadEquipment HorsePower 247.00 357.00

tblOffRoadEquipment HorsePower 97.00 108.00

tblOffRoadEquipment HorsePower 97.00 108.00

tblOffRoadEquipment HorsePower 97.00 108.00

tblOffRoadEquipment HorsePower 97.00 108.00

tblOffRoadEquipment HorsePower 402.00 189.00

tblOffRoadEquipment HorsePower 402.00 189.00
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tblOffRoadEquipment LoadFactor 0.29 0.43

tblOffRoadEquipment LoadFactor 0.20 0.30

tblOffRoadEquipment LoadFactor 0.41 0.61

tblOffRoadEquipment LoadFactor 0.42 0.62

tblOffRoadEquipment LoadFactor 0.38 0.56

tblOffRoadEquipment LoadFactor 0.40 0.59

tblOffRoadEquipment LoadFactor 0.37 0.55

tblOffRoadEquipment LoadFactor 0.37 0.55

tblOffRoadEquipment LoadFactor 0.37 0.55

tblOffRoadEquipment LoadFactor 0.37 0.55

tblOffRoadEquipment LoadFactor 0.38 0.50

tblOffRoadEquipment LoadFactor 0.38 0.50

tblOffRoadEquipment OffRoadEquipmentUnitAmount 1.00 4.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 1.00 2.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 0.00 1.00

tblOffRoadEquipment PhaseName Site Preparation

tblOffRoadEquipment UsageHours 6.00 4.00

tblOffRoadEquipment UsageHours 6.00 7.00

tblOffRoadEquipment UsageHours 6.00 8.00

tblOffRoadEquipment UsageHours 8.00 7.00

tblOffRoadEquipment UsageHours 8.00 7.00

tblSequestration NumberOfNewTrees 0.00 6.00

tblTripsAndVMT HaulingTripLength 20.00 8.00

tblTripsAndVMT HaulingTripLength 20.00 8.00

tblTripsAndVMT HaulingTripLength 20.00 8.00

tblTripsAndVMT HaulingTripLength 20.00 8.00

tblTripsAndVMT HaulingTripLength 20.00 8.00
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2.0 Emissions Summary

tblTripsAndVMT HaulingTripNumber 974.00 1,300.00

tblTripsAndVMT VendorTripLength 7.30 25.00

tblTripsAndVMT VendorTripLength 7.30 25.00

tblTripsAndVMT VendorTripLength 7.30 25.00

tblTripsAndVMT VendorTripLength 7.30 25.00

tblTripsAndVMT VendorTripLength 7.30 25.00

tblTripsAndVMT VendorTripNumber 0.00 2.00

tblTripsAndVMT WorkerTripLength 10.80 25.00

tblTripsAndVMT WorkerTripLength 10.80 25.00

tblTripsAndVMT WorkerTripLength 10.80 25.00

tblTripsAndVMT WorkerTripLength 10.80 25.00

tblTripsAndVMT WorkerTripLength 10.80 25.00

tblTripsAndVMT WorkerTripNumber 5.00 40.00

tblTripsAndVMT WorkerTripNumber 10.00 40.00

tblTripsAndVMT WorkerTripNumber 18.00 36.00

tblTripsAndVMT WorkerTripNumber 1.00 8.00

tblTripsAndVMT WorkerTripNumber 0.00 2.00
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2.1 Overall Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

2021 0.1552 1.5388 1.3629 2.5700e-
003

0.1785 0.0713 0.2498 0.0804 0.0657 0.1461 0.0000 230.0888 230.0888 0.0581 0.0000 231.5411

2022 0.0939 0.1520 0.1645 3.1000e-
004

2.8100e-
003

7.0600e-
003

9.8700e-
003

7.6000e-
004

6.5200e-
003

7.2900e-
003

0.0000 27.2238 27.2238 7.5000e-
003

0.0000 27.4112

Maximum 0.1552 1.5388 1.3629 2.5700e-
003

0.1785 0.0713 0.2498 0.0804 0.0657 0.1461 0.0000 230.0888 230.0888 0.0581 0.0000 231.5411

Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

2021 0.1552 1.5388 1.3629 2.5700e-
003

0.0953 0.0706 0.1660 0.0404 0.0650 0.1054 0.0000 230.0886 230.0886 0.0581 0.0000 231.5409

2022 0.0939 0.1520 0.1645 3.1000e-
004

2.2000e-
003

7.0600e-
003

9.2700e-
003

6.1000e-
004

6.5200e-
003

7.1400e-
003

0.0000 27.2238 27.2238 7.5000e-
003

0.0000 27.4112

Maximum 0.1552 1.5388 1.3629 2.5700e-
003

0.0953 0.0706 0.1660 0.0404 0.0650 0.1054 0.0000 230.0886 230.0886 0.0581 0.0000 231.5409

Mitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 46.23 0.83 32.53 49.46 0.90 26.60 0.00 0.00 0.00 0.00 0.00 0.00

CalEEMod Version: CalEEMod.2016.3.2 Date: 3/3/2021 12:43 PMPage 6 of 34

Highland Estates Subdivision-Lots 5-8 revised - San Mateo County, Annual



2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Area 0.0759 8.6000e-
004

0.0640 7.0000e-
005

5.1100e-
003

5.1100e-
003

5.1100e-
003

5.1100e-
003

0.5084 0.1734 0.6818 1.0100e-
003

3.0000e-
005

0.7157

Energy 9.1000e-
004

7.8000e-
003

3.3200e-
003

5.0000e-
005

6.3000e-
004

6.3000e-
004

6.3000e-
004

6.3000e-
004

0.0000 18.3230 18.3230 5.9000e-
004

2.5000e-
004

18.4131

Mobile 8.7800e-
003

0.0268 0.0990 3.4000e-
004

0.0324 2.9000e-
004

0.0327 8.7000e-
003

2.7000e-
004

8.9700e-
003

0.0000 31.4706 31.4706 1.1400e-
003

0.0000 31.4991

Waste 0.0000 0.0000 0.0000 0.0000 0.9378 0.0000 0.9378 0.0554 0.0000 2.3234

Water 0.0000 0.0000 0.0000 0.0000 0.0827 0.5775 0.6602 8.5200e-
003

2.1000e-
004

0.9345

Total 0.0856 0.0355 0.1663 4.6000e-
004

0.0324 6.0300e-
003

0.0384 8.7000e-
003

6.0100e-
003

0.0147 1.5289 50.5445 52.0735 0.0667 4.9000e-
004

53.8858

Unmitigated Operational

Quarter Start Date End Date Maximum Unmitigated ROG + NOX (tons/quarter) Maximum Mitigated ROG + NOX (tons/quarter)

1 5-3-2021 8-2-2021 0.9843 0.9843

2 8-3-2021 11-2-2021 0.4231 0.4231

3 11-3-2021 2-2-2022 0.4173 0.4173

4 2-3-2022 5-2-2022 0.1199 0.1199

Highest 0.9843 0.9843
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Area 0.0759 8.6000e-
004

0.0640 7.0000e-
005

5.1100e-
003

5.1100e-
003

5.1100e-
003

5.1100e-
003

0.5084 0.1734 0.6818 1.0100e-
003

3.0000e-
005

0.7157

Energy 9.1000e-
004

7.8000e-
003

3.3200e-
003

5.0000e-
005

6.3000e-
004

6.3000e-
004

6.3000e-
004

6.3000e-
004

0.0000 18.3230 18.3230 5.9000e-
004

2.5000e-
004

18.4131

Mobile 8.7800e-
003

0.0268 0.0990 3.4000e-
004

0.0324 2.9000e-
004

0.0327 8.7000e-
003

2.7000e-
004

8.9700e-
003

0.0000 31.4706 31.4706 1.1400e-
003

0.0000 31.4991

Waste 0.0000 0.0000 0.0000 0.0000 0.9378 0.0000 0.9378 0.0554 0.0000 2.3234

Water 0.0000 0.0000 0.0000 0.0000 0.0827 0.5775 0.6602 8.5200e-
003

2.1000e-
004

0.9345

Total 0.0856 0.0355 0.1663 4.6000e-
004

0.0324 6.0300e-
003

0.0384 8.7000e-
003

6.0100e-
003

0.0147 1.5289 50.5445 52.0735 0.0667 4.9000e-
004

53.8858

Mitigated Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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3.0 Construction Detail

2.3 Vegetation

CO2e

Category MT

New Trees 4.4040

Total 4.4040

Vegetation

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Site Preparation Site Preparation 5/3/2021 5/13/2021 5 9

2 Grading/Slope Reconstruction Grading 5/14/2021 7/28/2021 5 54

3 Paving Paving 7/29/2021 9/10/2021 5 32

4 Building Construction Building Construction 9/11/2021 2/9/2022 5 108

5 Architectural Coating Architectural Coating 2/10/2022 2/21/2022 5 8

Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 0

Acres of Paving: 0
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OffRoad Equipment

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Site Preparation Off-Highway Trucks 1 8.00 189 0.50

Site Preparation Tractors/Loaders/Backhoes 1 7.00 108 0.55

Grading/Slope Reconstruction Graders 1 6.00 174 0.61

Grading/Slope Reconstruction Off-Highway Trucks 1 8.00 189 0.50

Grading/Slope Reconstruction Rubber Tired Dozers 1 6.00 357 0.59

Grading/Slope Reconstruction Tractors/Loaders/Backhoes 1 7.00 108 0.55

Paving Cement and Mortar Mixers 4 6.00 10 0.56

Paving Pavers 1 7.00 100 0.62

Paving Rollers 1 7.00 95 0.56

Paving Tractors/Loaders/Backhoes 1 7.00 108 0.55

Building Construction Cranes 1 4.00 399 0.43

Building Construction Forklifts 2 6.00 145 0.30

Building Construction Tractors/Loaders/Backhoes 1 8.00 108 0.55

Architectural Coating Air Compressors 1 6.00 78 0.48

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Site Preparation 2 40.00 0.00 0.00 25.00 25.00 8.00 LD_Mix HDT_Mix HHDT

Grading/Slope 
Reconstruction

4 40.00 0.00 1,300.00 25.00 25.00 8.00 LD_Mix HDT_Mix HHDT

Paving 7 36.00 0.00 0.00 25.00 25.00 8.00 LD_Mix HDT_Mix HHDT

Building Construction 4 8.00 2.00 0.00 25.00 25.00 8.00 LD_Mix HDT_Mix HHDT

Architectural Coating 1 2.00 0.00 0.00 25.00 25.00 8.00 LD_Mix HDT_Mix HHDT

Residential Indoor: 22,591; Residential Outdoor: 7,530; Non-Residential Indoor: 0; Non-Residential Outdoor: 0; Striped Parking Area: 0 
(Architectural Coating – sqft)
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3.2 Site Preparation - 2021

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 3.0900e-
003

0.0282 0.0248 6.0000e-
005

1.3400e-
003

1.3400e-
003

1.2400e-
003

1.2400e-
003

0.0000 4.9781 4.9781 1.6100e-
003

0.0000 5.0183

Total 3.0900e-
003

0.0282 0.0248 6.0000e-
005

0.0000 1.3400e-
003

1.3400e-
003

0.0000 1.2400e-
003

1.2400e-
003

0.0000 4.9781 4.9781 1.6100e-
003

0.0000 5.0183

Unmitigated Construction On-Site

3.1 Mitigation Measures Construction

Use DPF for Construction Equipment

Use Soil Stabilizer

Water Exposed Area

Reduce Vehicle Speed on Unpaved Roads

Clean Paved Roads
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3.2 Site Preparation - 2021

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 9.1000e-
004

6.4000e-
004

6.6500e-
003

3.0000e-
005

3.2800e-
003

2.0000e-
005

3.3000e-
003

8.7000e-
004

2.0000e-
005

8.9000e-
004

0.0000 2.5894 2.5894 4.0000e-
005

0.0000 2.5905

Total 9.1000e-
004

6.4000e-
004

6.6500e-
003

3.0000e-
005

3.2800e-
003

2.0000e-
005

3.3000e-
003

8.7000e-
004

2.0000e-
005

8.9000e-
004

0.0000 2.5894 2.5894 4.0000e-
005

0.0000 2.5905

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 3.0900e-
003

0.0282 0.0248 6.0000e-
005

1.3400e-
003

1.3400e-
003

1.2400e-
003

1.2400e-
003

0.0000 4.9781 4.9781 1.6100e-
003

0.0000 5.0183

Total 3.0900e-
003

0.0282 0.0248 6.0000e-
005

0.0000 1.3400e-
003

1.3400e-
003

0.0000 1.2400e-
003

1.2400e-
003

0.0000 4.9781 4.9781 1.6100e-
003

0.0000 5.0183

Mitigated Construction On-Site
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3.2 Site Preparation - 2021

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 9.1000e-
004

6.4000e-
004

6.6500e-
003

3.0000e-
005

2.5400e-
003

2.0000e-
005

2.5600e-
003

6.9000e-
004

2.0000e-
005

7.1000e-
004

0.0000 2.5894 2.5894 4.0000e-
005

0.0000 2.5905

Total 9.1000e-
004

6.4000e-
004

6.6500e-
003

3.0000e-
005

2.5400e-
003

2.0000e-
005

2.5600e-
003

6.9000e-
004

2.0000e-
005

7.1000e-
004

0.0000 2.5894 2.5894 4.0000e-
005

0.0000 2.5905

Mitigated Construction Off-Site

3.3 Grading/Slope Reconstruction - 2021

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.1331 0.0000 0.1331 0.0683 0.0000 0.0683 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0747 0.7347 0.5880 9.0000e-
004

0.0358 0.0358 0.0329 0.0329 0.0000 79.0129 79.0129 0.0256 0.0000 79.6518

Total 0.0747 0.7347 0.5880 9.0000e-
004

0.1331 0.0358 0.1689 0.0683 0.0329 0.1012 0.0000 79.0129 79.0129 0.0256 0.0000 79.6518

Unmitigated Construction On-Site
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3.3 Grading/Slope Reconstruction - 2021

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 2.8400e-
003

0.1095 0.0462 2.3000e-
004

4.3600e-
003

2.6000e-
004

4.6200e-
003

1.2000e-
003

2.5000e-
004

1.4500e-
003

0.0000 23.9548 23.9548 3.0200e-
003

0.0000 24.0302

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 5.4900e-
003

3.8300e-
003

0.0399 1.7000e-
004

0.0197 1.1000e-
004

0.0198 5.2300e-
003

1.0000e-
004

5.3300e-
003

0.0000 15.5364 15.5364 2.6000e-
004

0.0000 15.5430

Total 8.3300e-
003

0.1133 0.0861 4.0000e-
004

0.0240 3.7000e-
004

0.0244 6.4300e-
003

3.5000e-
004

6.7800e-
003

0.0000 39.4911 39.4911 3.2800e-
003

0.0000 39.5732

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.0599 0.0000 0.0599 0.0307 0.0000 0.0307 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0747 0.7347 0.5880 9.0000e-
004

0.0358 0.0358 0.0329 0.0329 0.0000 79.0128 79.0128 0.0256 0.0000 79.6517

Total 0.0747 0.7347 0.5880 9.0000e-
004

0.0599 0.0358 0.0957 0.0307 0.0329 0.0636 0.0000 79.0128 79.0128 0.0256 0.0000 79.6517

Mitigated Construction On-Site
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3.3 Grading/Slope Reconstruction - 2021

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 2.8400e-
003

0.1095 0.0462 2.3000e-
004

3.5100e-
003

2.6000e-
004

3.7700e-
003

9.9000e-
004

2.5000e-
004

1.2400e-
003

0.0000 23.9548 23.9548 3.0200e-
003

0.0000 24.0302

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 5.4900e-
003

3.8300e-
003

0.0399 1.7000e-
004

0.0153 1.1000e-
004

0.0154 4.1500e-
003

1.0000e-
004

4.2500e-
003

0.0000 15.5364 15.5364 2.6000e-
004

0.0000 15.5430

Total 8.3300e-
003

0.1133 0.0861 4.0000e-
004

0.0188 3.7000e-
004

0.0191 5.1400e-
003

3.5000e-
004

5.4900e-
003

0.0000 39.4911 39.4911 3.2800e-
003

0.0000 39.5732

Mitigated Construction Off-Site

3.4 Paving - 2021

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0185 0.1723 0.1694 2.5000e-
004

0.0106 0.0106 9.8200e-
003

9.8200e-
003

0.0000 20.9407 20.9407 6.2400e-
003

0.0000 21.0966

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0185 0.1723 0.1694 2.5000e-
004

0.0106 0.0106 9.8200e-
003

9.8200e-
003

0.0000 20.9407 20.9407 6.2400e-
003

0.0000 21.0966

Unmitigated Construction On-Site
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3.4 Paving - 2021

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 2.9300e-
003

2.0400e-
003

0.0213 9.0000e-
005

0.0105 6.0000e-
005

0.0106 2.7900e-
003

5.0000e-
005

2.8500e-
003

0.0000 8.2861 8.2861 1.4000e-
004

0.0000 8.2896

Total 2.9300e-
003

2.0400e-
003

0.0213 9.0000e-
005

0.0105 6.0000e-
005

0.0106 2.7900e-
003

5.0000e-
005

2.8500e-
003

0.0000 8.2861 8.2861 1.4000e-
004

0.0000 8.2896

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0185 0.1723 0.1694 2.5000e-
004

9.9500e-
003

9.9500e-
003

9.1700e-
003

9.1700e-
003

0.0000 20.9407 20.9407 6.2400e-
003

0.0000 21.0966

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0185 0.1723 0.1694 2.5000e-
004

9.9500e-
003

9.9500e-
003

9.1700e-
003

9.1700e-
003

0.0000 20.9407 20.9407 6.2400e-
003

0.0000 21.0966

Mitigated Construction On-Site
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3.4 Paving - 2021

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 2.9300e-
003

2.0400e-
003

0.0213 9.0000e-
005

8.1300e-
003

6.0000e-
005

8.1900e-
003

2.2100e-
003

5.0000e-
005

2.2700e-
003

0.0000 8.2861 8.2861 1.4000e-
004

0.0000 8.2896

Total 2.9300e-
003

2.0400e-
003

0.0213 9.0000e-
005

8.1300e-
003

6.0000e-
005

8.1900e-
003

2.2100e-
003

5.0000e-
005

2.2700e-
003

0.0000 8.2861 8.2861 1.4000e-
004

0.0000 8.2896

Mitigated Construction Off-Site

3.5 Building Construction - 2021

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0445 0.4683 0.4466 7.3000e-
004

0.0230 0.0230 0.0212 0.0212 0.0000 63.7255 63.7255 0.0206 0.0000 64.2407

Total 0.0445 0.4683 0.4466 7.3000e-
004

0.0230 0.0230 0.0212 0.0212 0.0000 63.7255 63.7255 0.0206 0.0000 64.2407

Unmitigated Construction On-Site
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3.5 Building Construction - 2021

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 6.1000e-
004

0.0182 8.2400e-
003

6.0000e-
005

1.7800e-
003

6.0000e-
005

1.8400e-
003

5.1000e-
004

6.0000e-
005

5.7000e-
004

0.0000 6.4617 6.4617 5.4000e-
004

0.0000 6.4751

Worker 1.6300e-
003

1.1300e-
003

0.0118 5.0000e-
005

5.8300e-
003

3.0000e-
005

5.8600e-
003

1.5500e-
003

3.0000e-
005

1.5800e-
003

0.0000 4.6034 4.6034 8.0000e-
005

0.0000 4.6053

Total 2.2400e-
003

0.0193 0.0201 1.1000e-
004

7.6100e-
003

9.0000e-
005

7.7000e-
003

2.0600e-
003

9.0000e-
005

2.1500e-
003

0.0000 11.0650 11.0650 6.2000e-
004

0.0000 11.0804

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0445 0.4683 0.4466 7.3000e-
004

0.0230 0.0230 0.0212 0.0212 0.0000 63.7254 63.7254 0.0206 0.0000 64.2406

Total 0.0445 0.4683 0.4466 7.3000e-
004

0.0230 0.0230 0.0212 0.0212 0.0000 63.7254 63.7254 0.0206 0.0000 64.2406

Mitigated Construction On-Site
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3.5 Building Construction - 2021

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 6.1000e-
004

0.0182 8.2400e-
003

6.0000e-
005

1.4500e-
003

6.0000e-
005

1.5100e-
003

4.3000e-
004

6.0000e-
005

4.9000e-
004

0.0000 6.4617 6.4617 5.4000e-
004

0.0000 6.4751

Worker 1.6300e-
003

1.1300e-
003

0.0118 5.0000e-
005

4.5200e-
003

3.0000e-
005

4.5500e-
003

1.2300e-
003

3.0000e-
005

1.2600e-
003

0.0000 4.6034 4.6034 8.0000e-
005

0.0000 4.6053

Total 2.2400e-
003

0.0193 0.0201 1.1000e-
004

5.9700e-
003

9.0000e-
005

6.0600e-
003

1.6600e-
003

9.0000e-
005

1.7500e-
003

0.0000 11.0650 11.0650 6.2000e-
004

0.0000 11.0804

Mitigated Construction Off-Site

3.5 Building Construction - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0137 0.1401 0.1502 2.5000e-
004

6.7100e-
003

6.7100e-
003

6.1700e-
003

6.1700e-
003

0.0000 22.3058 22.3058 7.2100e-
003

0.0000 22.4861

Total 0.0137 0.1401 0.1502 2.5000e-
004

6.7100e-
003

6.7100e-
003

6.1700e-
003

6.1700e-
003

0.0000 22.3058 22.3058 7.2100e-
003

0.0000 22.4861

Unmitigated Construction On-Site
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3.5 Building Construction - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 2.0000e-
004

5.9000e-
003

2.9100e-
003

2.0000e-
005

6.2000e-
004

2.0000e-
005

6.4000e-
004

1.8000e-
004

2.0000e-
005

2.0000e-
004

0.0000 2.2337 2.2337 1.9000e-
004

0.0000 2.2384

Worker 5.4000e-
004

3.6000e-
004

3.8600e-
003

2.0000e-
005

2.0400e-
003

1.0000e-
005

2.0500e-
003

5.4000e-
004

1.0000e-
005

5.5000e-
004

0.0000 1.5522 1.5522 2.0000e-
005

0.0000 1.5528

Total 7.4000e-
004

6.2600e-
003

6.7700e-
003

4.0000e-
005

2.6600e-
003

3.0000e-
005

2.6900e-
003

7.2000e-
004

3.0000e-
005

7.5000e-
004

0.0000 3.7859 3.7859 2.1000e-
004

0.0000 3.7912

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0137 0.1401 0.1502 2.5000e-
004

6.7100e-
003

6.7100e-
003

6.1700e-
003

6.1700e-
003

0.0000 22.3057 22.3057 7.2100e-
003

0.0000 22.4861

Total 0.0137 0.1401 0.1502 2.5000e-
004

6.7100e-
003

6.7100e-
003

6.1700e-
003

6.1700e-
003

0.0000 22.3057 22.3057 7.2100e-
003

0.0000 22.4861

Mitigated Construction On-Site
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3.5 Building Construction - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 2.0000e-
004

5.9000e-
003

2.9100e-
003

2.0000e-
005

5.1000e-
004

2.0000e-
005

5.3000e-
004

1.5000e-
004

2.0000e-
005

1.7000e-
004

0.0000 2.2337 2.2337 1.9000e-
004

0.0000 2.2384

Worker 5.4000e-
004

3.6000e-
004

3.8600e-
003

2.0000e-
005

1.5800e-
003

1.0000e-
005

1.5900e-
003

4.3000e-
004

1.0000e-
005

4.4000e-
004

0.0000 1.5522 1.5522 2.0000e-
005

0.0000 1.5528

Total 7.4000e-
004

6.2600e-
003

6.7700e-
003

4.0000e-
005

2.0900e-
003

3.0000e-
005

2.1200e-
003

5.8000e-
004

3.0000e-
005

6.1000e-
004

0.0000 3.7859 3.7859 2.1000e-
004

0.0000 3.7912

Mitigated Construction Off-Site

3.6 Architectural Coating - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Archit. Coating 0.0785 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 8.2000e-
004

5.6300e-
003

7.2500e-
003

1.0000e-
005

3.3000e-
004

3.3000e-
004

3.3000e-
004

3.3000e-
004

0.0000 1.0213 1.0213 7.0000e-
005

0.0000 1.0230

Total 0.0794 5.6300e-
003

7.2500e-
003

1.0000e-
005

3.3000e-
004

3.3000e-
004

3.3000e-
004

3.3000e-
004

0.0000 1.0213 1.0213 7.0000e-
005

0.0000 1.0230

Unmitigated Construction On-Site
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3.6 Architectural Coating - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 4.0000e-
005

3.0000e-
005

2.8000e-
004

0.0000 1.5000e-
004

0.0000 1.5000e-
004

4.0000e-
005

0.0000 4.0000e-
005

0.0000 0.1109 0.1109 0.0000 0.0000 0.1109

Total 4.0000e-
005

3.0000e-
005

2.8000e-
004

0.0000 1.5000e-
004

0.0000 1.5000e-
004

4.0000e-
005

0.0000 4.0000e-
005

0.0000 0.1109 0.1109 0.0000 0.0000 0.1109

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Archit. Coating 0.0785 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 8.2000e-
004

5.6300e-
003

7.2500e-
003

1.0000e-
005

3.3000e-
004

3.3000e-
004

3.3000e-
004

3.3000e-
004

0.0000 1.0213 1.0213 7.0000e-
005

0.0000 1.0230

Total 0.0794 5.6300e-
003

7.2500e-
003

1.0000e-
005

3.3000e-
004

3.3000e-
004

3.3000e-
004

3.3000e-
004

0.0000 1.0213 1.0213 7.0000e-
005

0.0000 1.0230

Mitigated Construction On-Site
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4.0 Operational Detail - Mobile

4.1 Mitigation Measures Mobile

3.6 Architectural Coating - 2022

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 4.0000e-
005

3.0000e-
005

2.8000e-
004

0.0000 1.1000e-
004

0.0000 1.1000e-
004

3.0000e-
005

0.0000 3.0000e-
005

0.0000 0.1109 0.1109 0.0000 0.0000 0.1109

Total 4.0000e-
005

3.0000e-
005

2.8000e-
004

0.0000 1.1000e-
004

0.0000 1.1000e-
004

3.0000e-
005

0.0000 3.0000e-
005

0.0000 0.1109 0.1109 0.0000 0.0000 0.1109

Mitigated Construction Off-Site
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated 8.7800e-
003

0.0268 0.0990 3.4000e-
004

0.0324 2.9000e-
004

0.0327 8.7000e-
003

2.7000e-
004

8.9700e-
003

0.0000 31.4706 31.4706 1.1400e-
003

0.0000 31.4991

Unmitigated 8.7800e-
003

0.0268 0.0990 3.4000e-
004

0.0324 2.9000e-
004

0.0327 8.7000e-
003

2.7000e-
004

8.9700e-
003

0.0000 31.4706 31.4706 1.1400e-
003

0.0000 31.4991

4.2 Trip Summary Information

4.3 Trip Type Information

Average Daily Trip Rate Unmitigated Mitigated
Land Use Weekday Saturday Sunday Annual VMT Annual VMT

Single Family Housing 38.08 39.64 34.48 87,277 87,277
Total 38.08 39.64 34.48 87,277 87,277

Miles Trip % Trip Purpose %

Land Use H-W or C-W H-S or C-C H-O or C-NW H-W or C-
W

H-S or C-C H-O or C-NW Primary Diverted Pass-by

Single Family Housing 10.80 4.80 5.70 31.00 15.00 54.00 86 11 3

5.0 Energy Detail

4.4 Fleet Mix

Land Use LDA LDT1 LDT2 MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH

Single Family Housing 0.476244 0.050164 0.262181 0.139658 0.017521 0.006864 0.023236 0.006525 0.004137 0.003158 0.009064 0.000471 0.000777
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Electricity 
Mitigated

0.0000 0.0000 0.0000 0.0000 0.0000 9.2888 9.2888 4.2000e-
004

9.0000e-
005

9.3252

Electricity 
Unmitigated

0.0000 0.0000 0.0000 0.0000 0.0000 9.2888 9.2888 4.2000e-
004

9.0000e-
005

9.3252

NaturalGas 
Mitigated

9.1000e-
004

7.8000e-
003

3.3200e-
003

5.0000e-
005

6.3000e-
004

6.3000e-
004

6.3000e-
004

6.3000e-
004

0.0000 9.0342 9.0342 1.7000e-
004

1.7000e-
004

9.0879

NaturalGas 
Unmitigated

9.1000e-
004

7.8000e-
003

3.3200e-
003

5.0000e-
005

6.3000e-
004

6.3000e-
004

6.3000e-
004

6.3000e-
004

0.0000 9.0342 9.0342 1.7000e-
004

1.7000e-
004

9.0879

5.1 Mitigation Measures Energy

Historical Energy Use: N
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5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr tons/yr MT/yr

Single Family 
Housing

169295 9.1000e-
004

7.8000e-
003

3.3200e-
003

5.0000e-
005

6.3000e-
004

6.3000e-
004

6.3000e-
004

6.3000e-
004

0.0000 9.0342 9.0342 1.7000e-
004

1.7000e-
004

9.0879

Total 9.1000e-
004

7.8000e-
003

3.3200e-
003

5.0000e-
005

6.3000e-
004

6.3000e-
004

6.3000e-
004

6.3000e-
004

0.0000 9.0342 9.0342 1.7000e-
004

1.7000e-
004

9.0879

Unmitigated

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr tons/yr MT/yr

Single Family 
Housing

169295 9.1000e-
004

7.8000e-
003

3.3200e-
003

5.0000e-
005

6.3000e-
004

6.3000e-
004

6.3000e-
004

6.3000e-
004

0.0000 9.0342 9.0342 1.7000e-
004

1.7000e-
004

9.0879

Total 9.1000e-
004

7.8000e-
003

3.3200e-
003

5.0000e-
005

6.3000e-
004

6.3000e-
004

6.3000e-
004

6.3000e-
004

0.0000 9.0342 9.0342 1.7000e-
004

1.7000e-
004

9.0879

Mitigated
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6.1 Mitigation Measures Area

6.0 Area Detail

5.3 Energy by Land Use - Electricity

Electricity 
Use

Total CO2 CH4 N2O CO2e

Land Use kWh/yr MT/yr

Single Family 
Housing

31930 9.2888 4.2000e-
004

9.0000e-
005

9.3252

Total 9.2888 4.2000e-
004

9.0000e-
005

9.3252

Unmitigated

Electricity 
Use

Total CO2 CH4 N2O CO2e

Land Use kWh/yr MT/yr

Single Family 
Housing

31930 9.2888 4.2000e-
004

9.0000e-
005

9.3252

Total 9.2888 4.2000e-
004

9.0000e-
005

9.3252

Mitigated
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated 0.0759 8.6000e-
004

0.0640 7.0000e-
005

5.1100e-
003

5.1100e-
003

5.1100e-
003

5.1100e-
003

0.5084 0.1734 0.6818 1.0100e-
003

3.0000e-
005

0.7157

Unmitigated 0.0759 8.6000e-
004

0.0640 7.0000e-
005

5.1100e-
003

5.1100e-
003

5.1100e-
003

5.1100e-
003

0.5084 0.1734 0.6818 1.0100e-
003

3.0000e-
005

0.7157

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory tons/yr MT/yr

Architectural 
Coating

7.8500e-
003

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.0436 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 0.0236 5.2000e-
004

0.0343 7.0000e-
005

4.9400e-
003

4.9400e-
003

4.9400e-
003

4.9400e-
003

0.5084 0.1248 0.6333 9.6000e-
004

3.0000e-
005

0.6660

Landscaping 9.0000e-
004

3.4000e-
004

0.0297 0.0000 1.6000e-
004

1.6000e-
004

1.6000e-
004

1.6000e-
004

0.0000 0.0485 0.0485 5.0000e-
005

0.0000 0.0497

Total 0.0759 8.6000e-
004

0.0640 7.0000e-
005

5.1000e-
003

5.1000e-
003

5.1000e-
003

5.1000e-
003

0.5084 0.1734 0.6818 1.0100e-
003

3.0000e-
005

0.7157

Unmitigated
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7.1 Mitigation Measures Water

7.0 Water Detail

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 Total Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory tons/yr MT/yr

Architectural 
Coating

7.8500e-
003

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.0436 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 0.0236 5.2000e-
004

0.0343 7.0000e-
005

4.9400e-
003

4.9400e-
003

4.9400e-
003

4.9400e-
003

0.5084 0.1248 0.6333 9.6000e-
004

3.0000e-
005

0.6660

Landscaping 9.0000e-
004

3.4000e-
004

0.0297 0.0000 1.6000e-
004

1.6000e-
004

1.6000e-
004

1.6000e-
004

0.0000 0.0485 0.0485 5.0000e-
005

0.0000 0.0497

Total 0.0759 8.6000e-
004

0.0640 7.0000e-
005

5.1000e-
003

5.1000e-
003

5.1000e-
003

5.1000e-
003

0.5084 0.1734 0.6818 1.0100e-
003

3.0000e-
005

0.7157

Mitigated
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Total CO2 CH4 N2O CO2e

Category MT/yr

Mitigated 0.6602 8.5200e-
003

2.1000e-
004

0.9345

Unmitigated 0.6602 8.5200e-
003

2.1000e-
004

0.9345

7.2 Water by Land Use

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Land Use Mgal MT/yr

Single Family 
Housing

0.260616 / 
0.164301

0.6602 8.5200e-
003

2.1000e-
004

0.9345

Total 0.6602 8.5200e-
003

2.1000e-
004

0.9345

Unmitigated
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8.1 Mitigation Measures Waste

7.2 Water by Land Use

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Land Use Mgal MT/yr

Single Family 
Housing

0.260616 / 
0.164301

0.6602 8.5200e-
003

2.1000e-
004

0.9345

Total 0.6602 8.5200e-
003

2.1000e-
004

0.9345

Mitigated

8.0 Waste Detail

Total CO2 CH4 N2O CO2e

MT/yr

 Mitigated 0.9378 0.0554 0.0000 2.3234

 Unmitigated 0.9378 0.0554 0.0000 2.3234

Category/Year
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8.2 Waste by Land Use

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Land Use tons MT/yr

Single Family 
Housing

4.62 0.9378 0.0554 0.0000 2.3234

Total 0.9378 0.0554 0.0000 2.3234

Unmitigated

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Land Use tons MT/yr

Single Family 
Housing

4.62 0.9378 0.0554 0.0000 2.3234

Total 0.9378 0.0554 0.0000 2.3234

Mitigated

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year Horse Power Load Factor Fuel Type
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11.0 Vegetation

10.0 Stationary Equipment

Fire Pumps and Emergency Generators

Equipment Type Number Hours/Day Hours/Year Horse Power Load Factor Fuel Type

Boilers

Equipment Type Number Heat Input/Day Heat Input/Year Boiler Rating Fuel Type

User Defined Equipment

Equipment Type Number
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Total CO2 CH4 N2O CO2e

Category MT

Unmitigated 4.4040 0.0000 0.0000 4.4040

11.2 Net New Trees

Number of 
Trees

Total CO2 CH4 N2O CO2e

MT

Mixed Hardwood 6 4.4040 0.0000 0.0000 4.4040

Total 4.4040 0.0000 0.0000 4.4040

Species Class
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