
RESOLUTION NO. 2021-225 
A RESOLUTION OF THE CITY COUNCIL OF THE CITY OF ELK GROVE  

ADOPTING A MITIGATED NEGATIVE DECLARATION AND  
MITIGATION MONITORING AND REPORTING PROGRAM FOR THE LAGUNA MAIN 

STREET APARTMENTS PROJECT, PROJECT NO. PLNG19-047 
ASSESSOR PARCEL NUMBERS: 119-1110-009, 119-1110-010, 119-1110-013,  

AND 119-1110-014 

WHEREAS the Development Services Department of the City of Elk Grove (the 
“City”) received an application on October 31, 2019, from KF Properties, Inc. (the 
“Applicant”) requesting a Major Design Review and Special Parking Permit for the Laguna 
Main Street Apartments Project (the “Project”); and    

WHEREAS, the proposed Project is located on real property in the incorporated 
portions of the City more particularly described as APNs: 119-1110-009, 119-1110-010, 
119-1110-013, and 119-1110-014; and

WHEREAS, the Project qualifies as a project under the California Environmental 
Quality Act (CEQA), Public Resource Code §§21000 et seq.; and 

WHEREAS, an Initial Study/Mitigated Negative Declaration was prepared to 
analyze any environmental impacts related to the Project; and  

WHEREAS, the Initial Study/Mitigated Negative Declaration determined that the 
proposed Project would not result in any environmental impacts that could not be 
mitigated to a less than significant level; and   

WHEREAS, on April 23, 2021, the City released a Notice of Intent for the Initial 
Study/Mitigated Negative Declaration and the 30-day public review period was from 
April 23, 2021, through May 24, 2021; and 

WHEREAS, the Planning Commission held a duly noticed public hearing on 
July 15, 2021, as required by law to consider all of the information presented by staff, 
information presented by the Applicant, and public testimony presented in writing and at 
the meeting, and voted 5-0 to recommend approval of the Project to the City Council; and 

WHEREAS, the City Council held a duly noticed public hearing on August 11, 
2021, as required by law to consider all of the information presented by staff, information 
presented by the Applicant, and public testimony presented in writing and at the meeting. 

NOW, THEREFORE, BE IT RESOLVED, that the City Council of the City of Elk 
Grove hereby adopts the Initial Study/Mitigated Negative Declaration and Mitigation 
Monitoring and Reporting Program (provided as Exhibits A and B, respectively and 
incorporated herein by this reference), based upon the following finding: 

CEQA 
Finding: The proposal will not have any significant adverse impacts on the environment 
and all potentially significant effects have been adequately analyzed in a Mitigated 
Negative Declaration that was prepared for the Project by the City. The Mitigated 
Negative Declaration adequately addresses all environmental issues related to the 
development of the subject property. The City Council has reviewed the Initial Study and 
Draft Mitigated Negative Declaration (IS/MND), which indicates the Laguna Main Street 
Apartments Project will not have a significant impact on the environment.  



Evidence: The City prepared an IS/MND for the Laguna Main Street Apartments 
Project and mitigation measures have been developed that will reduce potential 
environmental impacts to less than significant levels. Preparation of a Mitigation 
Monitoring and Reporting Program (MMRP) is required in accordance with the City of 
Elk Grove regulations and State law, which is designed to ensure compliance during 
project implementation. 

The City distributed the Notice of Intent to Adopt the MND on April 23, 2021. It was 
posted at the Sacramento County Clerk’s office, distributed through State 
Clearinghouse and at the City offices, pursuant to Section 15072 of Chapter 3 of Title 
14 of the California Code of Regulations (State CEQA Guidelines). A 30-day review 
and comment period was opened on April 23, 2021, and closed on May 24, 2021. The 
MND was made available to the public during this review period. The City received six 
written comment letters within the 30-day public review period. The comments do not 
alter the conclusions of the IS/MND as described in the staff report for the Project.  

The IS/MND determined that the proposed Project would not result in any 
environmental impacts that could not be mitigated to a less than significant level. On 
the basis of the MND, environmental analysis, and the whole record (including the 
MND and any comments received on the MND), the City Council finds that there is no 
substantial evidence that the Project, with mitigation as provided in the MND, will have 
a significant adverse effect on the environment, and that the MND reflects the City 
Council’s independent judgment and analysis. 

PASSED AND ADOPTED by the City Council of the City of Elk Grove this 11th 
day of August 2021 

BOBBIE SINGH-ALLEN, MAYOR of the 
CITY OF ELK GROVE 

ATTEST: APPROVED AS TO FORM: 

JASON LINDGREN, CITY CLERK JONATHAN P. HOBBS, 
CITY ATTORNEY  
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INITIAL STUDY 

April 2021 

BACKGROUND 

1. Project Title: Laguna Main Street Apartments Project 

2. Lead Agency Name and Address: City of Elk Grove 
Development Services Department 

8401 Laguna Palms Way 
Elk Grove, CA 95758 

3. Contact Person and Phone Number: Sarah Kirchgessner 
Project Planner 
(916) 478-2245

4. Project Location: South of Vaux Avenue, between Nolan Street and Peets Street 
Elk Grove, CA 95758 

5. Project Sponsor’s Name and Address: KF Properties, Inc. 
9105 Laguna Main Street, Suite #130 

Elk Grove, CA, 95758 
(916) 619-0781

6. Existing General Plan Designation: Community Commercial (CC) 

7. Existing Zoning Designation: Limited Commercial (LC) 

8. Proposed General Plan Designation: Residential Mixed Use (RMU) 

9. Proposed Zoning Designation: Residential Mixed Use (RMU) 

10. Required Approvals from Other Public Agencies: None 

11. Surrounding Land Uses and Setting:

The Laguna Main Street Apartments Project (Project) site consists of four parcels that total
approximately 5.86 acres, located south of Vaux Avenue, between Nolan Street and Peets
Street, in the City of Elk Grove, California. Currently, the Project site is vacant and
undeveloped. The site consists primarily of ruderal grasses that are regularly disked.
Surrounding land uses include commercial businesses to the north, Laguna Town Hall
and Laguna KinderCare to the south, a church to the southeast, and multi-family
residences to the east, west, and southwest. The City of Elk Grove General Plan
designates the site as Community Commercial (CC) and the site is zoned Limited
Commercial (LC).
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12. Project Description Summary:

The Project would include the development of two apartment complexes consisting of 74
multi-family residential units each. The 148 total units would be spread throughout six
separate three-story buildings. The two apartment complexes would be separated by
Laguna Main Street. The proposed apartment complexes would include two clubhouses,
a pool and spa, outdoor common areas, and covered parking, as well as tuck under
garages. The Project would require the approval of a General Plan Amendment (GPA)
and a rezone to change the site’s General Plan land use and zoning designations to
Residential Mixed Use (RMU), and a Major Design Review. A Special Parking Permit
reduction of 14.7 percent would also be required.

13. Status of Native American Consultation Pursuant to Public Resources Code Section
21080.3.1:

In compliance with Assembly Bill (AB) 52 (Public Resources Code Section 21080.3.1),
tribal consultation letters were sent to the Buena Vista Rancheria of Me-Wuk Indians, the
Chicken Ranch Rancheria of Me-Wuk Indians, the Ione Band of Miwok Indians, the
Nashville Enterprise Miwok-Maidu-Nishinam Tribe, the United Auburn Community of the
Auburn Rancheria, and the Wilton Rancheria on October 26, 2020 seeking input regarding
the potential for tribal cultural resources to be disturbed within the project site. Consultation
requests from the contacted tribes have not been received by the City to date.

SOURCES 
The following documents are referenced information sources used for the purposes of this Initial 
Study/Mitigated Negative Declaration (IS/MND): 

1. California Department of Conservation. California Important Farmland Finder. Available
at: https://maps.conservation.ca.gov/DLRP/CIFF/. Accessed September 2020.

2. California Department of Forestry and Fire Protection. California Fire Hazard Severity
Zone Viewer. Available at: https://egis.fire.ca.gov/FHSZ/. Accessed October 2020.

3. California Department of Transportation. California Scenic Highway Mapping System.
Available at: http://www.dot.ca.gov/hq/LandArch/16_livability/scenic_highways/index.htm.
Accessed September 2020.

4. City of Elk Grove. Climate Action Plan: 2018 Update. January 2019.
5. City of Elk Grove. General Plan Update Draft Environmental Impact Report. February

2019.
6. City of Elk Grove. General Plan. February 2019.
7. City of Elk Grove. Historic Preservation Committee. Available at:

https://www.elkgrovecity.org/cms/One.aspx?portalId=109669&pageId=120058.
Accessed February 2021.

8. City of Elk Grove. Municipal Code, Section 6.32.100. Current through January 7, 2021.
9. City of Elk Grove. Swainson’s Hawk Program. Available at:

http://www.elkgrovecity.org/city_hall/departments_divisions/planning/resources_and_poli
cies/swainsons_hawk_program. Accessed July 2019.

10. City of Elk Grove. Transportation Analysis Guidelines. February 2019.
11. Consumnes Community Services District. Bartholomew Park. Available at:

https://www.yourcsd.com/578/Bartholomew-Park. Accessed January 2021.
12. Cosumnes Fire Department. 2018 Annual Report. 2020.

https://egis.fire.ca.gov/FHSZ/
http://www.dot.ca.gov/hq/LandArch/16_livability/scenic_highways/index.htm
https://www.elkgrovecity.org/cms/One.aspx?portalId=109669&pageId=120058.%20
http://www.elkgrovecity.org/city_hall/departments_divisions/planning/resources_and_policies/swainsons_hawk_program
http://www.elkgrovecity.org/city_hall/departments_divisions/planning/resources_and_policies/swainsons_hawk_program
https://www.yourcsd.com/578/Bartholomew-Park
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13. Cosumnes Fire Department. Operations Division. Available at: 
https://www.yourcsd.com/469/Operations-Division. Accessed August 2020. 

14. Federal Emergency Management Agency. National Flood Hazard Layer. Available at: 
https://hazards-
fema.maps.arcgis.com/apps/webappviewer/index.html?id=8b0adb51996444d4879338b
5529aa9cd. Accessed August 2020. 

15. Fehr & Peers. Laguna Main Street Apartments IS/MND – Transportation Analysis. 
November 18, 2020. 

16. Hunter Environmental. Laguna Main Street Apartments (PLNG-047). April 1, 2021. 
17. j.c. brennan & associates, inc. Laguna Main Street Apartment Environmental Noise 

Assessment, City of Elk Grove, California, jcb Project #2020-130. December 22, 2020. 
18. Native American Heritage Commission. Native American Consultation, Pursuant to 

Senate Bill 18 (SB 18), Government Codes 65352.3 and 65352.4, as well as Assembly 
Bill 52 (AB52), Public Resources Codes 21080.1, 21080.3.1, and 21080.3.2, Laguna Main 
Street Apartments PLNG10-047, Sacramento County. October 20, 2020. 

19. North Central Information Center. Records Search Results for Laguna Main Street 
Apartments Project (APNs: 119-1110-009, -010, -013, -014). October 14, 2020. 

20. Peabody Engineering. Drainage Study Narrative for Laguna Main Apartments. City of Elk 
Grove, California. February 9, 2021. 

21. Sacramento Area Sewer District. Sewer Ordinance. January 10, 2018. 
22. Sacramento Metropolitan Air Quality Management District. Climate Action Planning in the 

Sacramento Metropolitan Air Quality Management District. November 2017. 
23. Sacramento Metropolitan Air Quality Management District. Guidance to Address the Friant 

Ranch Ruling for CEQA Projects in the Sac Metro Air District. October 2020. 
24. Sacramento Metropolitan Air Quality Management District. Guide to Air Quality 

Assessment in Sacramento County. May 2018. Available at: 
http://www.airquality.org/ceqa/ceqaguideupdate.shtml. Accessed September 2020. 

25. State Water Resources Control Board. GeoTracker. Available at: 
https://geotracker.waterboards.ca.gov/. Accessed August 2020. 

26. Wallace-Kuhl & Associates. Phase I Environmental Site Assessment, Sheldon Grove 
Subdivision, Power Inn Road and Sheldon Road, Elk Grove, California, WKA No. 
12865.01. August 12, 2020. 

27. Youngdahl Consulting Group, Inc. Laguna Apartments: Laguna Main Street & Vaux 
Avenue, Elk Grove, California: Geotechnical Engineering Study Update. June 2, 2020. 

 
  

https://www.yourcsd.com/469/Operations-Division
https://hazards-fema.maps.arcgis.com/apps/webappviewer/index.html?id=8b0adb51996444d4879338b5529aa9cd.%20
https://hazards-fema.maps.arcgis.com/apps/webappviewer/index.html?id=8b0adb51996444d4879338b5529aa9cd.%20
https://hazards-fema.maps.arcgis.com/apps/webappviewer/index.html?id=8b0adb51996444d4879338b5529aa9cd.%20
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ENVIRONMENTAL FACTORS POTENTIALLY AFFECTED 
The environmental factors checked below would be potentially affected by this Project, involving 
at least one impact that is “Less-Than-Significant with Mitigation Incorporated” as indicated by the 
checklist on the following pages.  

 Aesthetics  Agriculture and Forest 
Resources 

 Air Quality 

 Biological Resources  Cultural Resources  Energy 
 Geology and Soils  Greenhouse Gas 

Emissions 
 Hazards and Hazardous 

Materials 
 Hydrology and Water Quality  Land Use and Planning  Mineral Resources 
 Noise  Population and Housing  Public Services 
 Recreation  Transportation  Tribal Cultural Resources 
 Utilities and Service Systems  Wildfire  Mandatory Findings of 

Significance 
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DETERMINATION 
On the basis of this initial study: 

 I find that the Project COULD NOT have a significant effect on the environment, and a 
NEGATIVE DECLARATION will be prepared. 

 I find that although the Project could have a significant effect on the environment, there 
will not be a significant effect in this case because revisions in the Project have been made 
by or agreed to by the applicant. A MITIGATED NEGATIVE DECLARATION will be 
prepared. 

 I find that the Project MAY have a significant effect on the environment, and an 
ENVIRONMENTAL IMPACT REPORT is required. 

 I find that the Project MAY have a “potentially significant impact” or “potentially significant 
unless mitigated” on the environment, but at least one effect 1) has been adequately 
analyzed in an earlier document pursuant to applicable legal standards, and 2) has been 
addressed by mitigation measures based on the earlier analysis as described on attached 
sheets. An ENVIRONMENTAL IMPACT REPORT is required, but it must analyze only the 
effects that remain to be addressed. 

 I find that although the Project could have a significant effect on the environment, because 
all potentially significant effects (a) have been analyzed adequately in an earlier EIR 
pursuant to applicable standards, and (b) have been avoided or mitigated pursuant to that 
earlier EIR, including revisions or mitigation measures that are imposed upon the Project, 
nothing further is required. 

Signature Date 

Sarah Kirchgessner, Project Planner City of Elk Grove 
Printed Name For 
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BACKGROUND AND INTRODUCTION 
This Initial Study identifies and analyzes the potential environmental impacts of the Project. The 
information and analysis presented in this document is organized in accordance with the order of 
the California Environmental Quality Act (CEQA) checklist in Appendix G of the CEQA Guidelines. 
Where the analysis provided in this document identifies potentially significant environmental 
effects of the proposed project, mitigation measures are prescribed. The mitigation measures 
prescribed for environmental effects described in this IS/MND would be implemented in 
conjunction with the Project, as required by CEQA. The mitigation measures would be 
incorporated into the Project through project conditions of approval. The City would adopt findings 
and a Mitigation Monitoring/Reporting Program for the project in conjunction with approval of the 
Project. 
 
In February 2019, the City of Elk Grove approved a new General Plan and certified an associated 
Environmental Impact Report (EIR) for the updated General Plan. The General Plan EIR is a 
program EIR, prepared pursuant to Section 15168 of the CEQA Guidelines (Title 14, California 
Code of Regulations, Sections 15000 et seq.). The General Plan EIR analyzed full implementation 
of the General Plan and identified measures to mitigate the significant adverse impacts associated 
with the General Plan. Consistent with Section 15150 of the CEQA Guidelines, applicable portions 
of the General Plan and General Plan EIR are incorporated by reference as part of this IS/MND. 
 
PROJECT DESCRIPTION 
The following provides a description of the Project site’s location and current setting, as well as 
the project components and the discretionary actions required for the project. It should be noted 
that for the purposes of this environmental analysis, the term “Project site” refers to the combined 
5.86 acres. When referring to the development areas located to the west and east of Laguna Main 
Street, the terms “Western Parcels” and “Eastern Parcels” are used. 
 
Project Location and Setting 
The Project site consists of four parcels that total approximately 5.86 acres, located south of Vaux 
Avenue, between Nolan Street and Peets Street, in the City of Elk Grove, California (see Figure 
1 and Figure 2). Currently, the Project site is vacant and undeveloped. The site is generally flat 
and consists primarily of ruderal grasses that are regularly disked. The Project site does not 
contain any wetland features or waterways. As shown in Figure 2, trees are located along the 
northern, eastern, and southern boundaries of the Eastern Parcels, and along the northern and 
southern boundaries of the Western Parcels. Two bus stops located on either side of Vaux 
Avenue are located near the northwestern corner of the Eastern Parcel. The four parcels that 
comprise the project site are identified by Assessor’s Parcel Numbers (APNs) 119-1110-009, -
010, -013, and -014.  
 
The City of Elk Grove General Plan designates the site as CC and the site is zoned LC. 
Surrounding land uses include commercial businesses to the north, Laguna Town Hall and 
KinderCare to the south, a church to the southeast, and multi-family residences to the east, west, 
and southwest.  
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Figure 1 
Regional Project Location 

Project Location 
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Figure 2 
Project Site Boundaries 
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Project Components 
The Project would include the development of two apartment complexes consisting of 74 multi-
family residential units each (see Figure 3). The 148 total units would be spread throughout six 
separate three-story buildings. The two apartment complexes would be separated by Laguna 
Main Street. The Project would require the approval of a GPA to redesignate the site as RMU, a 
rezone of the site to RMU, a Special Parking Permit, and a Major Design Review. The Project 
components and requested approvals are discussed in detail below. 

Proposed Apartments 
The proposed apartment complexes would consist of six buildings, with three buildings located 
on either side of Laguna Main Street. The Western Parcels would be developed as follows: 

• Building 1 would be situated along the northern boundary and consist of 10 units;
• Building 2 would be situated along the southern boundary and consist of 35 units; and
• Building 3 would be situated along the western side of Laguna Main Street and consist of

29 units.

The Eastern Parcels would be developed as follows: 

• Building 4 would be situated along the eastern side of Laguna Main Street and consist of
29 units;

• Building 1R would be situated along the northern boundary and consist of 10 units; and
• Building 2R would be situated along the southern boundary and consist of 35 units.

The apartment complex on the Western Parcels would include a small clubhouse, a pool and spa, 
outdoor showers, meeting areas, and a fitness center. The apartment complex on the Eastern 
Parcels would include a small clubhouse, an outdoor kitchen, an outdoor lounge, and a fire pit. A 
trash enclosure would be provided in the parking area of each apartment complex.  

The proposed project includes 250 parking spaces. The Elk Grove Municipal Code (EGMC) 
requires 293 spaces for the 148 units. Because sufficient street parking exists to provide 
approximately 113 on-street parking spaces, a Special Parking Permit reduction of 14.7% is being 
requested. Each complex would include 125 parking spaces, including 29 spaces located in 
garages, 43 spaces located in carports, and 53 uncovered spaces, for a total of 250 on-site 
parking spaces. The parking lot within the Western Parcels would be located centrally and along 
the northwestern boundary of the site, while the parking spaces within the Eastern Parcels would 
be located centrally and along the northeastern boundary. Each complex would provide three 
Americans with Disabilities Act (ADA) spaces. In addition, 54 long-term bicycle parking spaces 
would be provided within two converted garage spaces in each complex. A bicycle storage room 
capable of holding 27 bicycles would be located in Building 2, and another bicycle storage room 
capable of storing 27 bicycles would be located in Building 2R. Long-term bicycle storage would 
also be possible within the 58 private garages provided as part of the Project. Short-term bicycle 
parking would be provided near the leasing area and clubhouse areas of Buildings 3 and 4. 
Overall, the provision of 124 bicycle spaces would result in a ratio of 0.84 bicycles per residential 
unit.  
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Figure 3  
Site Plan Overview 
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Emergency vehicles would have access to the project site through full-access 26-foot-wide 
driveways connecting to internal drive aisles. The internal drive aisles would include a 25- to 50-
foot fire turning radius for emergency vehicles and fire response vehicles. The structures within 
the Western Parcels could be accessed through two driveways located along Nolan Street and 
Vaux Avenue, while the Eastern Parcels could be accessed through two driveways located along 
Peets Street and Vaux Avenue. 
 
Consistent with Section 23.54.040 of the City’s Municipal Code, landscaping would be provided 
throughout the site in accordance with the City’s minimum landscape requirements for residential 
zones. The existing landscaping trees within the Project site would be retained as part of the 
Project, and new trees would be planted within the proposed parking areas as well as along the 
Project frontages. The proposed trees would provide shade cover for the proposed buildings and 
parking areas. Drought-tolerant landscaping elements, including shrubs, vines, and ground cover, 
along the Project frontages would also be included as part of the proposed landscaping plans 
(see Figure 4 and Figure 5). 
 
Water supply to the proposed development would be provided by the Sacramento County Water 
Agency (SCWA) by way of new connections to existing 12-inch water lines located within Nolan 
Street and Peets Street (see Figure 6 and Figure 7). Sewer service would be provided by the 
Sacramento Area Sewer District (SASD) by way of new connections to existing eight-inch sewer 
lines located in Peets Street and Nolan Street, as well as existing eight- and 12-inch sewer lines 
in Vaux Avenue and Renwick Avenue. 
 
Stormwater within the Project site would be captured by a series of stormwater planters and 
bioswales (see Figure 8 and Figure 9). The stormwater planters would be located within the 
medians of the parking areas, while the bioswales would be located along the perimeter of each 
apartment complex. The stormwater planters and bioswales would treat stormwater by filtering 
runoff slowly through an active layer of soil, allowing for removal of pollutants. Following treatment 
within the stormwater planter and bioswales, stormwater would be captured by underdrains and 
discharged through new 12-inch underground storm drains connecting to existing 15- to 30-inch 
storm drains located within Nolan Street, Laguna Main Street, Renwick Avenue, and Peets Street.  
 
The proposed project would relocate the existing bus shelter and exiting bus sign on the south 
side of Vaux Avenue to the east near the corner of Peets Street and include a new concrete pad 
in the parkway. The existing bus stop on the north side of Vaux Avenue would also be moved to 
the east with a new concrete pad and relocated bus sign. To provide access to the east- and 
west-bound bus stops, a cross walk across Vaux Avenue and a new curb ramp on the north side 
of Vaux Avenue between the existing trees would be included to promote pedestrian access to 
the three-way bus stop.  
 
General Plan Amendment and Rezone 
The Project would require a GPA to change the site’s General Plan land use designation from CC 
to RMU.  In addition, the Project would require a rezone to change the site’s zoning designation 
from LC to RMU. RMU projects are generally characterized by pedestrian-oriented development, 
including integrated public plazas, with vertical mixes of uses that feature ground-floor activity 
spaces, live-work units, or retail or office uses which contain residential uses above. Per the 
General Plan, single-use buildings may also be appropriate, with the predominant use intended 
to be residential uses supported by commercial or office uses.  In addition, RMU land uses are 
generally located along transit corridors with access from at least one major roadway, or may 
provide secondary access from minor or local roadways. RMU projects are often used as buffers 
between commercial or employment land uses and residential areas.  
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Figure 4 
Landscaping Plan – Western Parcels 
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Figure 5 
Landscaping Plan – Eastern Parcels 
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Figure 6 
Utility Plan – Western Parcels 
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Figure 7 
Utility Plan – Eastern Parcels 
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Figure 8 
Grading and Drainage Plan – Western Parcels 
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Figure 9 
Grading and Drainage Plan – Eastern Parcels 
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Special Parking Permit 
According to Section 23.16.047 of the City’s Municipal Code, a Special Parking Permit can be 
requested for off-street parking reductions exceeding 10 percent of the total required parking 
when on-street parking is located within a reasonable distance of the proposed project; on-street 
parking is already permitted at the designated location; the on-street parking is located in a 
commercial area and not within a single-family residential neighborhood; and where such a 
reduction is justified without compromising the health, safety, and welfare of the surrounding 
community. The City would require a total of 293 parking spaces to meet the parking needs of the 
proposed 148 residential units. However, because the proposed project would only provide 250 
spaces, the Project would require a 14.7 percent parking reduction based on 113 available on-
street parking spaces located on all sides of the Project parcels, including Vaux Avenue, Laguna 
Main Street, Renwick Avenue, Nolan Street, and Peets Street. 
 
Major Design Review 
Per Section 23.16.080 of the City’s Municipal Code, the Project would be subject to Major Design 
Review by the City. The Project would be reviewed based on the standards set forth in Section 
23.16.080. Specifically, the site plan would be analyzed based on elements of design, 
development location, arrangement of all structures, and design in harmony with surrounding 
facilities. The purpose of the Major Design Review process is to allow the City to review all 
development, signs, buildings, structures, and other facilities in order to ensure physical, visual, 
and functional compatibility between uses and encourage development in keeping with the 
desired character of the City. 
 
Project Approvals 
The Project would require City approval of the following: 
 

• IS/MND and Mitigation Monitoring Reporting Program (MMRP); 
• GPA from CC to RMU; 
• Rezone from LC to RMU;  
• Special Parking Permit; and 
• Major Design Review. 

 
ENVIRONMENTAL CHECKLIST 
The following Checklist contains the environmental checklist form presented in Appendix G of the 
CEQA Guidelines. The checklist form is used to describe the impacts of the Project. A discussion 
follows each environmental issue identified in the checklist. Included in each discussion are 
Project-specific mitigation measures recommended, as appropriate, as part of the Project. For 
this checklist, the following designations are used: 
 
Potentially Significant Impact: An impact that could be significant, and for which no mitigation 
has been identified. If any potentially significant impacts are identified, an EIR must be prepared. 
 
Less Than Significant with Mitigation Incorporated: An impact that requires mitigation to 
reduce the impact to a less-than-significant level. 
 
Less-Than-Significant Impact: Any impact that would not be considered significant under CEQA 
relative to existing standards. 
 
No Impact: The Project would not have any impact. 
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I. AESTHETICS. 
Would the project: 

Potentially 
Significant 

Impact 

Less-Than-
Significant 

with Mitigation 
Incorporated 

Less-Than-
Significant 

Impact 
No 

Impact 

a. Have a substantial adverse effect on a scenic vista?      
b. Substantially damage scenic resources, including, 

but not limited to, trees, rock outcroppings, and 
historic buildings within a State scenic highway? 

    

c. In non-urbanized areas, substantially degrade the 
existing visual character or quality of public views of 
the site and its surroundings? (Public views are those 
that are experienced from publicly accessible 
vantage point). If the project is in an urbanized area, 
would the project conflict with applicable zoning and 
other regulations governing scenic quality? 

    

d. Create a new source of substantial light or glare 
which would adversely affect day or nighttime views 
in the area? 

    

 
Discussion 
a,b. Examples of typical scenic vistas would include mountain ranges, ridgelines, or bodies of 

water as viewed from a highway, public space, or other area designated for the express 
purpose of viewing and sightseeing. In general, a project’s impact to a scenic vista would 
occur if development of the project would substantially change or remove a scenic vista. 
The City’s General Plan does not identify any scenic vistas in the Project area. Thus, the 
proposed residential development would not have a substantial adverse effect on a scenic 
vista. In addition, according to the California Scenic Highway Mapping System, the Project 
site is located approximately three miles east of the nearest State Scenic Highway, State 
Route (SR) 160.1 The Project site is not visible from SR 160. The General Plan EIR did 
not identify any significant impacts related to scenic vistas or State Scenic Highways. 
 
Based on the above, the Project would not have a substantial adverse effect on a scenic 
vista and would not substantially damage scenic resources, including, but not limited to, 
trees, rock outcroppings, and historic buildings within a State Scenic Highway. Thus, a 
less-than-significant impact would occur.  

 
c. Distinguishing between public and private views is important when evaluating changes to 

visual character or quality. Private views are views seen from privately-owned land and 
are typically associated with individual viewers, including views from private residences. 
Public views are experienced by the collective public, and include views of significant 
landscape features and along scenic roads. According to CEQA (Pub. Resources Code, 
§ 21000 et seq.) case law, only public views, not private views, are protected under CEQA. 
For example, in Association for Protection etc. Values v. City of Ukiah (1991) 2 Cal.App.4th 
720 [3 Cal. Rptr.2d 488], the court determined that “we must differentiate between adverse 
impacts upon particular persons and adverse impacts upon the environment of persons in 
general. As recognized by the court in Topanga Beach Renters Assn. v. Department of 
General Services (1976) 58 Cal.App.3d 188 [129 Cal.Rptr. 739]: ‘[A]ll government activity 
has some direct or indirect adverse effect on some persons. The issue is not whether [the 
project] will adversely affect particular persons but whether [the project] will adversely 
affect the environment of persons in general.’” Therefore, the focus in this section is on 
potential impacts to public views. Sensitive public viewers in the surrounding area include 

 
1  California Department of Transportation. List of eligible and officially designated State Scenic Highways. Available 

at: https://dot.ca.gov/programs/design/lap-landscape-architecture-and-community-livability/lap-liv-i-scenic-
highways. Accessed September 2020. 

https://dot.ca.gov/programs/design/lap-landscape-architecture-and-community-livability/lap-liv-i-scenic-highways
https://dot.ca.gov/programs/design/lap-landscape-architecture-and-community-livability/lap-liv-i-scenic-highways
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motorists, bicyclists, and pedestrians travelling along the surrounding roadways, including 
Vaux Avenue to the north, Renwick Avenue to the south, Peets Street to the east, Nolan 
Street to the west, and in the Project vicinity. 

The Project would change the visual character and quality of the site from a vacant lot to 
a residential development with 148 apartments and associated improvements, which 
includes landscaping, recreational areas, and utility infrastructure improvements. 
However, the visual character of the Project would be consistent with existing surrounding 
development and supplemented by landscaping improvements. All architectural elements 
of the Project would be designed in compliance with the applicable sections of the City’s 
Design Guidelines, and the existing landscaping trees along the project frontages would 
be retained. For example, the proposed building architecture would include fiber cement 
panel with a wood grain finish, flat concrete roof tile shape and color, metal awning 
detailing, recessed gable end detailing, modern exterior lighting, and decorative accent 
tiles and vents (see Figure 10). The Western Parcel would include 32 new evergreen trees 
and 44 new 24-inch box trees, while the Eastern Parcel would include 35 new evergreen 
trees, and 43 new 24-inch box trees (see Figure 11). Landscaping trees would shade a 
minimum of 52.5 percent of the parking areas in both parcels. Landscaping buffers would 
also include the planting of drought-tolerant shrubs and groundcover along the project site 
perimeter, as well as a low monument wall. The landscaped buffers and monument wall 
would help to screen public views of the proposed buildings from the surrounding 
roadways.  

The Project site is located in an urbanized area, and the Project would essentially serve 
as an extension of the existing residential development in the Project vicinity. The 
proposed multi-family residences would include lot sizes similar to the multi-family 
residential developments to the west and east of the site. All components of the Project 
would be subject to the City’s design review process pursuant to Section 23.16.080 of the 
City’s Municipal Code, which is intended to encourage development in keeping with the 
desired character of the City and to ensure physical, visual, and functional compatibility 
between uses. Required findings for a design review permit are as follows: 

1. The Project is consistent with the objectives of the General Plan, complies with
applicable zoning regulations, specific plan provisions, special planning area
provisions, Citywide and/or other applicable design guidelines, and improvement
standards adopted by the City;

2. The proposed architecture, site design, and landscape are suitable for the
purposes of the building and the site and will enhance the character of the
neighborhood and community;

3. The architecture, including the character, scale and quality of the design,
relationship with the site and other buildings, building materials, colors, screening
of exterior appurtenances, exterior lighting and signing and similar elements
establishes a clear design concept and is compatible with the character of
buildings on adjoining and nearby properties;

4. The Project will not create conflicts with vehicular, bicycle, or pedestrian
transportation modes of circulation; and

5. For residential subdivision design review applications, the residential subdivision
is well integrated with the City’s street network, creates unique neighborhood
environments, reflects traditional architectural styles, and establishes a pedestrian
friendly environment.
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Figure 10 

Architectural Rendering 
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Figure 11 
Plant Images 
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Although the project would require a rezone from LC to RMU and a GPA from CC to RMU, 
the proposed development would be consistent with the existing residential development 
to the east and west of the site. In addition, architectural design and landscaping 
improvements would be included to improve the visual quality of the site as viewed from 
the surrounding roadways in the project vicinity. The Project would retain the existing 
sidewalks which surround the project site and would not create conflicts with vehicular, 
bicycle, or pedestrian transportation modes of circulation. As such, the Project would be 
consistent with surrounding urban development, would not conflict with applicable zoning 
and other regulations governing scenic quality, and would not substantially degrade the 
existing visual character or quality of public views of the site and its surroundings. Thus, 
a less-than-significant impact would occur.  

 
d. The Project site is currently undeveloped and, thus, does not contain any existing sources 

of light or glare. Implementation of the Project would develop the site with residential 
buildings, and, thus, would introduce new sources of light and glare where none currently 
exists. Potential sources of light and glare associated with the Project would include 
interior light spilling through windows, exterior lighting on buildings, street lighting on the 
internal street system and parking areas, and light reflected off windows.  

 
While the site does not currently contain sources of light or glare, the site is bordered by 
existing development that currently generates light and glare in the area. Furthermore, the 
Project would be subject to compliance with all applicable regulations included in Chapter 
23.56, Lighting, of the City’s Municipal Code. Per Section 23.56.030(B), the Project 
applicant would be required to submit a point-by-point photometric calculation listing the 
number, type, height, and level of illumination of all outdoor lighting fixtures in conjunction 
with the development permit application and prior to issuance of a building permit or site 
improvement plans. The photometric plan would be required to demonstrate compliance 
with the following City standards: 

 
1. Parking lots, driveways, trash enclosures/areas, public phones, and group 

mailboxes shall be illuminated with a minimum maintained one (1 fc) foot-candle 
of light and an average not to exceed four (4 fc) foot-candles of light. 

2. Pedestrian walkways shall be illuminated with a minimum maintained one-half (0.5 
fc) foot-candle of light and an average not to exceed two (2 fc) foot-candles of light. 

3. Exterior doors of nonresidential structures shall be illuminated during the hours of 
darkness with a minimum maintained one (1 fc) foot-candle of light, measured 
within a five (5' 0") foot radius on each side of the door at ground level. 

4. In order to minimize light trespass on abutting residential, agricultural-residential, 
and agricultural property, illumination measured at the nearest residential structure 
or rear yard setback line shall not exceed the moon’s potential ambient illumination 
of one-tenth (0.1 fc) foot-candle. 

 
The Preliminary Lighting Plan prepared for the Project is consistent with the above 
standards; for example, the average foot-candle for parking lots and driveways within the 
project site would be approximately 2.9 fc (see Figure 12 and Figure 13). The maximum 
illumination measurement at the edge of the parking areas closest to the residential uses 
adjacent to the project site would be approximately 3.8-fc. 
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Figure 12 
Preliminary Lighting Plan – Western Parcels 
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Figure 13 
Preliminary Lighting Plan – Eastern Parcels 
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Considering that landscaping surrounding the parking areas and apartment structures 
would screen exterior lighting from spilling onto the nearest residential uses located 
approximately 75 feet from the project site, illumination from the proposed project is 
unlikely to exceed the 0.1-fc threshold for light trespassing onto abutting residential uses. 
Furthermore, the Project would be required to comply with the maximum height restrictions 
for freestanding and exterior light fixtures specified by Section 23.56.030(C) of the 
Municipal Code.  
 
Given the consistency of the Project with surrounding residential development, 
compliance with Chapter 23.56 of the City’s Municipal Code, and the added assurance of 
the design review process, implementation of the Project would result in a less-than-
significant impact with respect to creating a new source of substantial light or glare that 
would adversely affect day or nighttime views in the area.  
.  
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II.  AGRICULTURE AND FOREST 
RESOURCES. 

Would the project: 

Potentially 
Significant 

Impact 

Less-Than-
Significant 

with 
Mitigation 

Incorporated 

Less-Than-
Significant 

Impact 
No 

Impact 

a. Convert Prime Farmland, Unique Farmland, or 
Farmland of Statewide Importance (Farmland), as 
shown on the maps prepared pursuant to the Farmland 
Mapping and Monitoring Program of the California 
Resources Agency, to non-agricultural use?  

    

b. Conflict with existing zoning for agricultural use, or a 
Williamson Act contract?     

c. Conflict with existing zoning for, or cause rezoning of, 
forest land (as defined in Public Resources Code 
section 12220(g)), timberland (as defined by Public 
Resources Code section 4526), or timberland zoned 
Timberland Production (as defined by Government 
Code section 51104(g))? 

    

d. Result in the loss of forest land or conversion of forest 
land to non-forest use?     

e. Involve other changes in the existing environment 
which, due to their location or nature, could result in 
conversion of Farmland, to non-agricultural use or 
conversion of forest land to non-forest use? 

    

 
Discussion 
a,e. The Project site is currently vacant and undeveloped and consists primarily of ruderal 

grasses, which are regularly mowed. Currently, the site is designated as “Urban and Built-
Up Land” per the California Department of Conservation Farmland Mapping and 
Monitoring Program (FMMP).2 The project site does not contain, and is not located 
adjacent to, Prime Farmland, Unique Farmland, or Farmland of Statewide Importance. In 
addition, the site is not zoned or designated in the General Plan for agriculture uses, and 
such uses would be incompatible with surrounding land uses in the area.  

 
Given the FMMP designations for the site, development of the Project would not convert 
Prime Farmland, Unique Farmland, or Farmland of Statewide Importance to a non-
agricultural use, or otherwise result in the loss of Farmland to non-agricultural use. 
Therefore, the Project would have a less-than-significant impact. 

 
b. The Project site is not under a Williamson Act contract and is not designated or zoned for 

agricultural uses. Therefore, buildout of the Project would not conflict with existing zoning 
for agricultural use or a Williamson Act contract, and no impact would occur.  
 

c,d. The Project area is not considered forest land (as defined in Public Resources Code 
section 12220[g]), timberland (as defined by Public Resources Code section 4526), and 
is not zoned Timberland Production (as defined by Government Code section 51104[g]). 
Therefore, the Project would have no impact with regard to conversion of forest land or 
any potential conflict with forest land, timberland, or Timberland Production zoning. 

 
2  California Department of Conservation. California Important Farmland Finder. Available at: 

https://maps.conservation.ca.gov/DLRP/CIFF/. Accessed September 2020. 
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III. AIR QUALITY. 
Would the project: 

Potentially 
Significant 

Impact 

Less Than 
Significant 

with 
Mitigation 

Incorporated 

Less-Than-
Significant 

Impact 
No 

Impact 

a. Conflict with or obstruct implementation of the applicable 
air quality plan?     

b. Result in a cumulatively considerable net increase of any 
criteria pollutant for which the project region is non-
attainment under an applicable federal or state ambient 
air quality standard? 

    

c. Expose sensitive receptors to substantial pollutant 
concentrations?     

d. Result in other emissions (such as those leading to 
odors) adversely affecting a substantial number of 
people? 

    

 
Discussion 
a,b. The City of Elk Grove is located within Sacramento County, which is within the boundaries 

of the Sacramento Valley Air Basin (SVAB) and under the jurisdiction of the Sacramento 
Metropolitan Air Quality Management District (SMAQMD). Federal and State ambient air 
quality standards (AAQS) have been established for six common air pollutants, known as 
criteria pollutants, due to the potential for pollutants to be detrimental to human health and 
the environment. The criteria pollutants include particulate matter (PM), ground-level 
ozone, carbon monoxide (CO), sulfur oxides, nitrogen oxides (NOX), and lead. At the 
federal level, Sacramento County is designated as severe nonattainment for the 8-hour 
ozone AAQS, nonattainment for the 24-hour PM2.5 AAQS, and attainment or unclassified 
for all other criteria pollutant AAQS. At the State level, the area is designated as a serious 
nonattainment area for the 1-hour ozone AAQS, nonattainment for the 8-hour ozone 
AAQS, nonattainment for the PM10 and PM2.5 AAQS, and attainment or unclassified for all 
other State AAQS.  

 
Due to the nonattainment designations, SMAQMD, along with the other air districts in the 
SVAB region, is required to develop plans to attain the federal and State AAQS for ozone 
and particulate matter. The attainment plans currently in effect for the SVAB are the 2013 
Revisions to the Sacramento Regional 8-Hour Ozone Attainment and Reasonable Further 
Progress Plan (2013 Ozone Attainment Plan), PM2.5 Implementation/Maintenance Plan 
and Re-designation Request for Sacramento PM2.5 Nonattainment Area (PM2.5 
Implementation/Maintenance Plan), and the 1991 Air Quality Attainment Plan (AQAP), 
including triennial reports. The air quality plans include emissions inventories to measure 
the sources of air pollutants, to evaluate how well different control measures have worked, 
and show how air pollution would be reduced. In addition, the plans include the estimated 
future levels of pollution to ensure that the area would meet air quality goals. 
 
Nearly all development projects in the Sacramento region have the potential to generate 
air pollutants that may increase the difficultly of attaining federal and State AAQS. 
Therefore, evaluation of air quality impacts is required. In order to evaluate ozone and 
other criteria air pollutant emissions and support attainment goals for those pollutants for 
which the area is designated nonattainment, SMAQMD has developed the Guide to Air 
Quality Assessment in Sacramento County (SMAQMD Guide), which includes 
recommended thresholds of significance, including mass emission thresholds for 
construction-related and operational ozone precursors, as the area is under 
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nonattainment for ozone.3 The SMAQMD’s recommended thresholds of significance for 
the ozone precursors reactive organic compounds (ROG) and NOX, which are expressed 
in pounds per day (lbs/day) and tons per year (tons/yr), are presented in Table 1. As shown 
in the table, SMAQMD has construction and operational thresholds of significance for 
PM10 and PM2.5 expressed in both pounds per day (lbs/day) and tons per year (tons/yr). 
The construction and operational thresholds for PM10 and PM2.5 only apply to those 
projects that have implemented all applicable Best Available Control Technologies 
(BACTs) and Best Management Practices (BMPs). 
 

Table 1 
SMAQMD Thresholds of Significance 

Pollutant Construction Thresholds Operational Thresholds 
ROG N/A 65 lbs/day 
NOX  85 lbs/day 65 lbs/day 

PM10 80 lbs/day 
14.6 tons/yr 

80 lbs/day 
14.6 tons/yr 

PM2.5 82 lbs/day 
15 tons/yr 

82 lbs/day 
15 tons/yr 

Source: SMAQMD, CEQA Guidelines, April 2020. 
 
The Project’s construction and operational emissions were estimated using the California 
Emissions Estimator Model (CalEEMod) version 2016.3.2 software – a statewide model 
designed to provide a uniform platform for government agencies, land use planners, and 
environmental professionals to quantify air quality emissions, including GHG emissions, 
from land use projects. The model applies inherent default values for various land uses, 
including construction data, trip generation rates, vehicle mix, trip length, average speed, 
compliance with the California Building Standards Code (CBSC), etc. The emissions 
intensity factor for electricity consumed at the Project site was updated to reflect 
Sacramento Municipal Utility District’s (SMUD’s) progress towards achieving the State’s 
Renewable Portfolio Standards (RPS). Where Project-specific data was available, such 
data was input into the model (e.g., construction phases and timing, inherent site or Project 
design features, compliance with applicable regulations, etc.). Accordingly, the Project’s 
modeling assumed the following: 
 

• Construction and infrastructure improvements are anticipated to commence in May 
of 2021; 

• Construction would occur over an approximately 1.5-year period; 
• Off-site improvements would be limited to connections to existing utility 

infrastructure within the paved rights-of-way along the Project frontages; 
• Trip generation rates were adjusted based on the Traffic Report prepared for the 

Project; and 
• The Project would comply with all applicable provisions of the Model Water 

Efficiency Landscape Ordinance (MWELO), 2019 CALGreen Code, and 2019 
CBSC, including the use of renewable energy to meet 100 percent of Project 
electricity demand through on-site solar, off-site solar energy from Sacramento 
Metro Utility District’s (SMUD) solar farm Wildflower, or a combination of both. 
 

 
3  Sacramento Metropolitan Air Quality Management District. Guide to Air Quality Assessment in Sacramento 

County. May 2018. Available at: http://www.airquality.org/ceqa/ceqaguideupdate.shtml. Accessed September 
2020. 

http://www.airquality.org/ceqa/ceqaguideupdate.shtml
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The Project’s estimated emissions associated with construction and operations are 
presented and discussed in further detail below. A discussion of the Project’s contribution 
to cumulative air quality conditions is provided below as well. All CalEEMod results are 
included in Appendix A to this IS/MND. 
 
Construction Emissions 
During construction of the Project, various types of equipment and vehicles would 
temporarily operate on the Project site. Construction exhaust emissions would be 
generated from construction equipment, vegetation clearing and earth movement 
activities, construction worker commutes, and construction material hauling for the entire 
construction period. The aforementioned activities would involve the use of diesel- and 
gasoline-powered equipment that would generate emissions of criteria pollutants. Project 
construction activities also represent sources of fugitive dust, which includes PM 
emissions. As construction of the Project would generate air pollutant emissions 
intermittently within the site and vicinity, until all construction has been completed, 
construction is a potential concern because the Project is in a non-attainment area for 
ozone, PM10, and PM2.5. 

 
The Project is required to comply with all SMAQMD rules and regulations for construction, 
which would be noted on construction plans. The applicable rules and regulations would 
include, but would not be limited to, the following: 
 

• Rule 403 related to Fugitive Dust; 
• Rule 404 Related to Particulate Matter; 
• Rule 407 related to Open Burning;  
• Rule 442 related to Architectural Coatings; 
• Rule 453 related to Cutback and Emulsified Asphalt Paving Materials; and  
• Rule 460 related to Adhesives and Sealants. 

 
To apply the construction thresholds presented in Table 1, Projects must implement all 
feasible SMAQMD BACTs and BMPs related to dust control. The control of fugitive dust 
during construction is required by SMAQMD Rule 403, and enforced by SMAQMD staff. 
The BMPs for dust control include the following: 

 
• Water all exposed surfaces two times daily. Exposed surfaces include, but are not 

limited to soil piles, graded areas, unpaved parking areas, staging areas, and 
access roads; 

• Cover or maintain at least two feet of free board space on haul trucks transporting 
soil, sand, or other loose material on the site. Any haul trucks that would be 
traveling along freeways or major roadways should be covered; 

• Use wet power vacuum street sweepers to remove any visible trackout mud or dirt 
onto adjacent public roads at least once a day. Use of dry power sweeping is 
prohibited; 

• Limit vehicle speeds on unpaved roads to 15 miles per hour (mph);  
• All roadways, driveways, sidewalks, parking lots to be paved should be completed 

as soon as possible. In addition, building pads should be laid as soon as possible 
after grading unless seeding or soil binders are used; 

• Minimize idling time either by shutting equipment off when not in use or reducing 
the time of idling to 5 minutes [California Code of Regulations, Title 13, sections 
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2449(d)(3) and 2485]. Provide clear signage that posts this requirement for 
workers at the entrances to the site; 

• Provide current certificate(s) of compliance for CARB’s In-Use Off-Road Diesel-
Fueled Fleets Regulation [California Code of Regulations, Title 13, sections 2449 
and 2449.1]. For more information contact CARB at 877-593-6677, 
doors@arb.ca.gov, or www.arb.ca.gov/doors/compliance_cert1.html; and 

• Maintain all construction equipment in proper working condition according to 
manufacturer’s specifications. The equipment must be checked by a certified 
mechanic and determined to be running in proper condition before it is operated. 

 
Compliance with the foregoing measures is required per Rule 403, and Project construction 
is assumed to include compliance with the foregoing measures. Consequently, the Project 
PM emissions are assessed in comparison to the thresholds presented in Table 1 above. 

 
Table 2 below presents the estimated construction-related emissions of ROG, NOX, PM10, 
and PM2.5 associated with the proposed Project in comparison with the SMAQMD 
thresholds of significance as described above.  
 

Table 2 
Maximum Unmitigated Construction Emissions 

Pollutant Project Emissions 
Construction 

Threshold 
Exceeds 

Threshold? 
ROG 12.00 lbs/day - NO 
NOX 40.54 lbs/day 85 lbs/day NO 
PM10 20.25 lbs/day and 0.27 tons/yr 80 lbs/day and 14.6 tons/yr NO 
PM2.5 11.85 lbs/day and 0.15 tons/yr 82 lbs/day and 15 tons/yr NO 

Source: CalEEMod, December 2020 (see Appendix A). 
 
As shown in Table 2, the Project’s maximum unmitigated construction-related emissions 
would be below the applicable thresholds of significance. Therefore, construction activities 
associated with development of the Project would not substantially contribute to the 
SVAB’s non-attainment status for ozone or PM. Accordingly, construction of the Project 
would not violate an air quality standard or contribute to an existing or projected air quality 
violation, and a less-than-significant impact would occur associated with construction. 
 
Operational Emissions 
Operational emissions of ROG, NOX, and PM would be generated by the Project from both 
mobile and stationary sources. Day-to-day activities, such as the future resident vehicle 
trips to and from the Project site, would make up the majority of the mobile emissions. 
Emissions would also occur from area sources, such as landscape maintenance 
equipment exhaust. 
 
The estimated operational emissions for the Project are presented below in Table 3. It 
should be noted that the Project would not involve installation or operation of any pieces 
of equipment that would require implementation of SMAQMD’s BACTs; therefore, the 
Project would be subject to SMAQMD’s mass emissions thresholds for PM10 and PM2.5.  
 
As Table 3 indicates, the Project’s maximum unmitigated operational emissions would be 
below the applicable thresholds of significance. Therefore, operations associated with 
development of the proposed Project would not substantially contribute to the SVAB’s 

http://www.arb.ca.gov/doors/compliance_cert1.html
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non-attainment status for ozone or PM10, and a less-than-significant impact would occur 
associated with operations. 

Table 3 
Maximum Unmitigated Operational Emissions 

Pollutant Project Emissions 
Operational 
Threshold  

Exceeds 
Threshold? 

ROG 5.52 lbs/day 65 lbs/day NO 
NOX 5.14 lbs/day 65 lbs/day NO 
PM10 4.18 lbs/day and 0.73 tons/yr 80 lbs/day and 14.6 tons/yr NO 
PM2.5 1.21 lbs/day and 0.21 tons/yr 82 lbs/day and 15 tons/yr NO 

Source: CalEEMod, December 2020 (see Appendix A).

Cumulative Emissions 
A cumulative impact analysis considers a project over time in conjunction with other past, 
present, and reasonably foreseeable future projects whose impacts might compound 
those of the project being assessed. Due to the dispersive nature and regional sourcing 
of air pollutants, air pollution is already largely a cumulative impact. The non-attainment 
status of regional pollutants, including ozone and PM, is a result of past and present 
development and, thus, cumulative impacts related to these pollutants could be 
considered cumulatively significant. 

Adopted SMAQMD rules and regulations, as well as the thresholds of significance, have 
been developed with the intent to ensure continued attainment of AAQS, or to work 
towards attainment of AAQS for which the area is currently designated non-attainment, 
consistent with applicable air quality plans. As future attainment of AAQS is a function of 
successful implementation of SMAQMD’s planning efforts, according to the SMAQMD 
Guide, by exceeding the SMAQMD’s project-level thresholds for construction or 
operational emissions, a project could contribute to the region’s non-attainment status for 
ozone and PM emissions and could be considered to conflict with or obstruct 
implementation of the SMAQMD’s air quality planning efforts.  

As discussed above, the Project would result in construction and operational emissions 
below all applicable SMAQMD thresholds of significance for criteria pollutants. Therefore, 
the Project would not be considered to result in a cumulatively considerable net increase 
of any criteria pollutant for which the Project region is non-attainment, and impacts would 
be considered less than significant.  

Conclusion 
Because the Project would not result in construction-related or operational emissions of 
criteria air pollutants in excess of SMAQMD’s thresholds of significance, the Project would 
not be considered to conflict with or obstruct the implementation of any applicable air 
quality plans. In addition, the Project would not result in a cumulatively considerable net 
increase of any criteria air pollutant for which the Project region is non-attainment under 
an applicable AAQS. Therefore, a less-than-significant impact would result. 

c. Some land uses are considered more sensitive to air pollution than others, due to the
types of population groups or activities involved. Heightened sensitivity may be caused by
health problems, proximity to the emissions source, and/or duration of exposure to air
pollutants. Children, pregnant women, the elderly, and those with existing health problems
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are especially vulnerable to the effects of air pollution. Sensitive receptors are typically 
defined as facilities where sensitive receptor population groups (i.e., children, the elderly, 
the acutely ill, and the chronically ill) are likely to be located. Accordingly, land uses that 
are typically considered to be sensitive receptors include residences, schools, 
playgrounds, childcare centers, retirement homes, convalescent homes, hospitals, and 
medical clinics. The nearest existing sensitive receptors to the Western Parcels would be 
the multi-family residences located approximately 75 feet to the west, across Nolan Street. 
The nearest existing sensitive receptors to the Eastern Parcels would be the multi-family 
residences located approximately 75 feet to the east, across Peets Street, and the 
KinderCare facility located approximately 75 feet to the south, across Renwick Avenue. 
The major pollutant concentrations of concern are toxic air contaminant (TAC) emissions, 
which are addressed in further detail below. In addition, a discussion of health effects 
related to criteria pollutants is provided. Issues related to odors are discussed under 
question ‘d’ below. 
 
TAC Emissions 
Another category of environmental concern is TACs. The CARB’s Air Quality and Land 
Use Handbook: A Community Health Perspective (Handbook) provides recommended 
setback distances for sensitive land uses from major sources of TACs, including, but not 
limited to, freeways and high traffic roads, distribution centers, and rail yards. The CARB 
has identified diesel particulate matter (DPM) from diesel-fueled engines as a TAC; thus, 
high volume freeways, stationary diesel engines, and facilities attracting heavy and 
constant diesel vehicle traffic are identified as having the highest associated health risks 
from DPM. Health risks associated with TACs are a function of both the concentration of 
emissions and the duration of exposure, where the higher the concentration and/or the 
longer the period of time that a sensitive receptor is exposed to pollutant concentrations 
would correlate to a higher health risk. 
 
The Project would not involve any land uses or operations that would be considered major 
sources of TACs, including DPM. As such, the Project would not generate any substantial 
pollutant concentrations during operations. However, short-term, construction-related 
activities could result in the generation of TACs, specifically DPM, from on-road haul trucks 
and off-road equipment exhaust emissions. Construction is temporary and occurs over a 
relatively short duration in comparison to the operational lifetime of the Project. 
Specifically, as noted above, construction would occur over an approximately 1.5-year 
period. Health risks are typically associated with exposure to high concentrations of TACs 
over extended periods of time (e.g., 30 years or greater) and, therefore, construction of 
the Project is not anticipated to result in any adverse health risks for nearby receptors. 
 
All construction equipment and operation thereof would be regulated per the In-Use Off-
Road Diesel Vehicle Regulation, which is intended to help reduce emissions associated 
with off-road diesel vehicles and equipment, including DPM. The In-Use Off-Road Diesel 
Vehicle Regulation includes the following standards:  
 

• Imposes limits on idling, requires a written idling policy, and requires a disclosure 
when selling vehicles; 

• Requires all vehicles to be reported to CARB (using the Diesel Off-Road Online 
Reporting System) and labeled;  

• Restricts the adding of older vehicles into fleets; and  
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• Requires fleets to reduce their emissions by retiring, replacing, or repowering older 
engines, or installing Verified Diesel Emission Control Strategies (i.e., exhaust 
retrofits). 

 
In addition, construction equipment would operate intermittently throughout the day and 
only on portions of the site at a time, and construction activity occurring adjacent to existing 
residential uses would be limited to the hours of 7:00 AM to 7:00 PM per Section 6.32.100 
of the City’s Municipal Code.4 Because construction equipment on-site would not operate 
for long periods of time and would be used at varying locations within the site, associated 
emissions of DPM would not occur at the same location (or be evenly spread throughout 
the entire Project site) for long periods of time. Due to the temporary nature of construction 
and the relatively short duration of potential exposure to associated emissions, the 
potential for any one sensitive receptor in the area to be exposed to concentrations of 
pollutants for a permanent or substantially extended period of time would be low. 
Therefore, construction of the Project would not be expected to expose nearby sensitive 
receptors to substantial pollutant concentrations. 
 
Criteria Pollutants 
Recent rulings from the California Supreme Court (including the Sierra Club v. County of 
Fresno (2018) 6 Cal. 5th 502 case regarding the proposed Friant Ranch Project) have 
underscored the need for analysis of potential health impacts resulting from the emission 
of criteria pollutants during operations of proposed projects. Although analysis of project-
level health risks related to the emission of TACs has long been practiced under CEQA, 
the analysis of health impacts due to individual projects resulting from emissions of criteria 
pollutants is a relatively new field. SMAQMD released the Guidance to Address the Friant 
Ranch Ruling for CEQA Projects in the Sac Metro Air District (Guidance) for the analysis 
of criteria emissions in areas within the District’s jurisdiction.5 The Guidance represents 
SMAQMD’s effort to develop a methodology that provides a consistent, reliable, and 
meaningful analysis in response to the Supreme Court’s direction on correlating health 
impacts to a project’s emissions. 
 
The Guidance was prepared by conducting regional photochemical modeling, and relies 
on the USEPA’s Benefits Mapping and Analysis Program (BenMAP) to assess health 
impacts from ozone and PM2.5. SMAQMD has prepared two tools that are intended for use 
in analyzing health risks from criteria pollutants. Small projects with criteria pollutant 
emissions close to or below SMAQMD’s adopted thresholds of significance may use the 
Minor Project Health Effect Screening Tool, while larger projects with emissions between 
two and six times greater than SMAQMD’s adopted thresholds may use the Strategic Area 
Project Health Screening Tool. Considering the proposed Project would result in 
emissions lower than the SMAQMD’s thresholds of significance, the Project would qualify 
for use of the Minor Project Health Effects Screening Tool. 

 
4  Section 6.32.100 states that “when an unforeseen or unavoidable condition occurs during a construction project 

and the nature of the project necessitates that work in progress be continued until a specific phase is completed, 
the contractor or owner shall be allowed to continue work after 7:00 P.M. and to operate machinery and equipment 
necessary until completion of the specific work in progress can be brought to conclusion under conditions which 
will not jeopardize inspection acceptance or create undue financial hardships for the contractor or owner”. 

5  Sacramento Metropolitan Air Quality Management District. Guidance to Address the Friant Ranch Ruling for CEQA 
Projects in the Sac Metro Air District. October 2020. 
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It is important to note, however, that the Minor Project Health Effects Screening Tool 
applies the assumption that all small projects result in emissions of criteria pollutants equal 
to the SMAQMD thresholds of significance. As shown in Table 3, the Project would result 
in operational emissions well below the SMAQMD thresholds of significance and, thus, 
the health impacts calculated for the Project using in the Minor Project Health Effects 
Screening Tool are highly conservative. The Project’s actual health impacts associated 
with criteria pollutant emissions would be expected to be much less than what is presented 
herein based on the aforementioned SMAQMD tool. Results from the Minor Project Health 
Effects Screening Tool are shown in Table 4 below. 
 
As shown in the table, according to the Minor Project Health Effects Screening Tool, which 
is based on the highly conservative assumption that the Project would emit criteria 
pollutants at levels equal to the SMAQMD thresholds of significance, the proposed Project 
could result in 1.9 premature deaths per year due to the Project’s PM2.5 emissions and 
0.04 premature deaths per year due to the Project’s ozone emissions. Such numbers 
represent a very small increase over the background incidence of premature deaths due 
to PM2.5 and ozone concentrations (0.0042 percent and 0.0001 percent, respectively). In 
addition, according to the Minor Project Health Effects Screening Tool, PM2.5 emissions 
from the proposed Project could result in 0.87 asthma-related emergency room visits, and 
ozone emissions from the proposed Project could result in 0.97 asthma-related 
emergency room visits. Such numbers represent a minute increase over the background 
level of asthma-related emergency room visits (0.0047 percent and 0.0112 percent, 
respectively). As noted above, because the proposed Project’s emissions would be 
substantially below the SMAQMD thresholds of significance, the Project’s actual health 
impacts associated with criteria pollutant emissions would be much lower than what is 
presented above. 

 
Furthermore, the SMAQMD criteria pollutant thresholds of significance were established 
with consideration given to the health-based air quality standards established by the 
National Ambient Air Quality Standards (NAAQS) and California Ambient Air Quality 
Standards (CAAQS), and are designed to aid the district in achieving attainment of the 
NAAQS and CAAQS. The thresholds of significance represent emissions levels that would 
ensure that project-specific emissions would not inhibit attainment of regional NAAQS and 
CAAQS and, therefore, would not adversely affect public health. Considering that 
implementation of the proposed Project would not result in emissions of criteria pollutants 
that would exceed the SMAQMD standards, the proposed Project would not inhibit 
attainment of regional NAAQS and CAAQS and would not result in adverse health impacts 
related to the emission of criteria pollutants.  

 
The results of the Minor Project Health Effects Screening Tool have been presented for 
informational purposes only. Overall, because the Project would be relatively small 
compared to the regional growth and development that drives health impacts from criteria 
pollutants, and the anticipated air quality emissions would fall below all applicable 
thresholds of significance, potential health impacts related to criteria air pollutants would 
be less than significant. 
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Table 4 
Health Effects from Proposed Project 

Health Endpoint 
Age 

Range1 

Incidences Across the 
5-Air-District Region 

Resulting from Project 
Emissions (per year)2 

Percent of 
Background Health 

Incidences Across the 
5-Air-District Region3 

Total Number of 
Health Incidences 
Across the 5-Air-

District Region (per 
year)4 (Mean) (%) 

Respiratory PM2.5 
Emergency Room Visits, Asthma 0-99 0.87 0.0047 18,419 

Hospital Admissions, Asthma 0-64 0.06 0.0031 1,846 
Hospital Admissions, All Respiratory 65-99 0.28 0.0014 19,644 

Cardiovascular PM2.5 
Hospital Admissions, All Cardiovascular 

(less Myocardial Infarctions) 65-99 0.15 0.0006 24,037 

Acute Myocardial Infarction, Nonfatal 18-24 0.00 0.0019 4 
Acute Myocardial Infarction, Nonfatal 25-44 0.01 0.0021 308 
Acute Myocardial Infarction, Nonfatal 45-54 0.02 0.0023 741 
Acute Myocardial Infarction, Nonfatal 55-64 0.03 0.0022 1,239 
Acute Myocardial Infarction, Nonfatal 65-99 0.10 0.0020 5,052 

Mortality PM2.5 
Mortality, All Cause 30-99 1.9 0.0042 44,766 

Respiratory Ozone 
Hospital Admissions, All Respiratory 65-99 0.07 0.0003 19,644 

Emergency Room Visits, Asthma 0-17 0.38 0.0065 5,859 
Emergency Room Visits, Asthma 18-99 0.59 0.0047 12,560 

Mortality Ozone 
Mortality, Non-Accidental 0-99 0.04 0.0001 30,386 

1 Affected age ranges are shown. Other age ranges are available, but the endpoints and age ranges shown here are the ones used by the USEPA in their health 
assessments. The age ranges are consistent with the epidemiological study that is the basis of the health function.  

2 Health effects are shown in terms of incidences of each health endpoint and how it compares to the base (2035 base year health effect incidences, or 
“background health incidence”) values. Health effects are shown for the 5-Air-District Region. 

3 The percent of background health incidence uses the mean incidence. The background health incidence is an estimate of the average number of people that 
are affected by the health endpoint in a given population over a given period of time. In this case, the background incidence rates cover the 5-Air-District Region 
(estimated 2035 population of 3,271,451 persons). Health incidence rates and other health data are typically collected by the government as well as the World 
Health Organization. The background incidence rates used here are obtained from BenMAP. 

4 The total number of health incidences across the 5-Air-District Region is calculated based on the modeling data.  The information is presented to assist in 
providing overall health context. 
 

Source: SMAQMD, Minor Project Health Effects Screening Tool. June 2020 (see Appendix B). 
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Conclusion 
Based on the above discussion, the Project would not expose any sensitive receptors to 
substantial concentrations of localized CO or TACs during construction or operation. 
Therefore, the Project would result in a less-than-significant impact related to the 
exposure of sensitive receptors to substantial pollutant concentrations. 
 

d. Pollutants of principal concern include emissions leading to odors, emission of dust, or 
emissions considered to constitute air pollutants. Air pollutants have been discussed in 
sections “a” through “c” above. Therefore, the following discussion focuses on emissions 
of odors and dust. 

 
Odors 
While offensive odors rarely cause physical harm, they can be unpleasant, leading to 
considerable annoyance and distress among the public and can generate citizen 
complaints to local governments and air districts. Due to the subjective nature of odor 
impacts, the number of variables that can influence the potential for an odor impact, and 
the variety of odor sources, it is difficult to quantitatively determine the presence of a 
significant odor impact. Typical odor-generating land uses include, but are not limited to, 
wastewater treatment plants, landfills, and composting facilities. The Project would not 
introduce any such land uses and is not located in the vicinity of any such existing or 
planned land uses. 

 
Construction activities often include diesel fueled equipment and heavy-duty trucks, which 
could create odors associated with diesel fumes that may be considered objectionable. 
However, as discussed above, construction activities would be temporary, and operation 
of construction equipment adjacent to existing residential uses would be restricted to the 
hours of 7:00 AM to 7:00 PM every day, unless unforeseen conditions occur, per Section 
6.32.100 of the City’s Municipal Code. Project construction would also be required to 
comply with all applicable SMAQMD rules and regulations, particularly associated with 
permitting of air pollutant sources. The aforementioned regulations would help to minimize 
air pollutant emissions as well as any associated odors. Accordingly, substantial 
objectionable odors would not be expected to occur during construction activities. 
 
Dust 
As noted previously, construction of the proposed Project is required to comply with all 
applicable SMAQMD rules and regulations, including, but not limited to, Rule 403 (Fugitive 
Dust) and Rule 404 (Particulate Matter). Furthermore, all projects within Sacramento 
County are required to implement the SMAQMD’s Basic Construction Emission Control 
Practices (BCECP). Compliance with SMAQMD rules and regulations and BCECP would 
help to ensure that dust is minimized during Project construction. Following Project 
construction, vehicles operating within the Project site would be limited to paved areas 
of the site, which would not have the potential to create substantial dust emissions. Thus, 
Project operations would not include sources of dust that could adversely affect a 
substantial number of people. 
 
Conclusion 
For the reasons discussed above, construction and operation of the Project would not 
result in emissions, such as those leading to odors and/or dust, that would adversely affect 
a substantial number of people, and a less-than-significant impact would occur. 

 



Laguna Main Street Apartments Project 
Initial Study/Mitigated Negative Declaration 

 

Page 37 
April 2021 

IV. BIOLOGICAL RESOURCES. 
Would the project: 

Potentially 
Significant 

Impact 

Less-Than-
Significant 

with 
Mitigation 

Incorporated 

Less-Than-
Significant 

Impact 
No 

Impact 

a. Have a substantial adverse effect, either directly or 
through habitat modifications, on any species identified 
as a candidate, sensitive, or special status species in 
local or regional plans, policies, or regulations, or by the 
California Department of Fish and Wildlife or U.S. Fish 
and Wildlife Service? 

    

b. Have a substantial adverse effect on any riparian habitat 
or other sensitive natural community identified in local or 
regional plans, policies, and regulations or by the 
California Department of Fish and Wildlife or US Fish and 
Wildlife Service? 

    

c. Have a substantial adverse effect on state or federally 
protected wetlands (including, but not limited to, marsh, 
vernal pool, coastal, etc.) through direct removal, filling, 
hydrological interruption, or other means? 

    

d. Interfere substantially with the movement of any resident 
or migratory fish or wildlife species or with established 
resident or migratory wildlife corridors, or impede the use 
of wildlife nursery sites? 

    

e. Conflict with any local policies or ordinances protecting 
biological resources, such as a tree preservation policy 
or ordinance? 

    

f. Conflict with the provisions of an adopted Habitat 
Conservation Plan, Natural Conservation Community 
Plan, or other approved local, regional, or state habitat 
conservation plan? 

    

 
Discussion 
a. Currently, the Project site is vacant and undeveloped. The site consists primarily of ruderal 

grasses, which are regularly disked. The site does not contain wetland features or 
waterways; however, existing trees are planted along the sidewalks which border both 
parcels. The site consists primarily of relatively flat terrain approximately 20 feet above 
mean sea level (msl).  

 
Special-status species include those plant and wildlife species that have been formally 
listed, are proposed as endangered or threatened, or are candidates for such listing under 
the federal and State Endangered Species Acts. Both acts afford protection to listed and 
proposed species. In addition, California Department of Fish and Wildlife (CDFW) Species 
of Special Concern, which are species that face extirpation in California if current 
population and habitat trends continue, U.S. Fish and Wildlife Service (USFWS) Birds of 
Conservation Concern, sensitive species included in USFWS Recovery Plans, and CDFW 
special-status invertebrates are all considered special-status species. Although CDFW 
Species of Special Concern generally do not have special legal status, they are given 
special consideration under CEQA. In addition to regulations for special-status species, 
most birds in the U.S., including non-status species, are protected by the Migratory Bird 
Treaty Act (MBTA) of 1918. Under the MBTA, destroying active nests, eggs, and young is 
illegal. In addition, plant species on California Native Plant Society (CNPS) Lists 1 and 2 
are considered special-status plant species and are protected under CEQA.  
 
In September of 2020, a query was conducted for published records of special-status plant 
and wildlife species for the Florin USGS 7.5” quadrangle, in which the Project site occurs, 
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using the California Natural Diversity Data Base (CNDDB) Rarefind 5 application. The 
intent of the database review was to identify documented occurrences of special-status 
species in the vicinity of the Project area, to determine their locations relative to the Project 
site. The results of the CNDDB search are discussed below.  
 
Special-Status Plants 
Based on the results of the CNDDB search, at total of 24 special-status plant species have 
been recorded within five miles of the site. Of the 24 species, all are considered absent 
from or unlikely to occur on the site due to a lack of suitable habitat, such as vernal pools 
and serpentine or alkaline soils. In addition, as noted previously, the Project site is 
regularly disked. As such, special-status plant species are unlikely to occur on the Project 
site, and development of the Project would not result in significant impacts to such species. 
 
Special-Status Wildlife 
Based on the results of the CNDDB search, a total of 27 special-status wildlife species 
have been recorded within five miles of the site. Of the 27 species, 23 species would be 
absent from or unlikely to occur on the site due to a lack of suitable habitat. For example, 
because the site lacks vernal pool/depressional seasonal wetland habitat, federally-listed 
vernal pool invertebrates do not occur on the site. In addition, because the project site is 
surrounded by existing development on all sides, the project site does not contain and is 
not connected to open, uncultivated groundcover which would be required for American 
badgers to occur on-site. However, as described in the following sections, the project area 
contains suitable habitat for burrowing owl, white-tailed kite, Modesto song sparrow, 
Swainson’s hawk, as well as migratory birds and raptors protected under the MBTA.  
 
Burrowing Owl 
The western burrowing owl is designated by CDFW as a Species of Special Concern. 
Burrowing owls are found in open arid and semiarid habitats with short or sparse 
vegetation, including grasslands, deserts, agricultural fields, ruderal areas and open, 
landscaped areas. The species is dependent on mammals such as the California ground 
squirrel that dig underground burrows, which the owls occupy. Some burrowing owls have 
adapted to urban landscapes, and in some instances, open lots, roadsides, and 
landscaped areas can provide suitable habitat. Breeding typically occurs from March to 
August but can begin as early as February and can last into December.  
 
CDFW’s CNDDB contains approximately 39 occurrences of western burrowing owl within 
five miles of the site, and the site consists of ruderal grassland that is within the range of 
western burrowing owl. Because the project site is within modeled habitat for western 
burrowing owl, preconstruction surveys would be required to ensure that the proposed 
development would not result in impacts to the species. 
 
White-tailed kite 
The white-tailed kite is identified by California Fish and Game Code 3511 as a fully 
protected species. The CNDDB has recorded 17 occurrences of white-tailed within five 
miles of the site. Potential nesting habitat for the white-tailed kite occurs within various 
existing landscaping trees along the sidewalks which border the project site. The white-
tailed kite may also forage within the ruderal grasses growing on the project site. Although 
the potential nesting trees would not be removed as part of development of the site, 
mitigation would be required in order to ensure that construction activities associated with 
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the Project would not adversely impact potential white-tailed kite nesting and foraging 
habitat.  
 
Modesto Song Sparrow 
The Modesto song sparrow is endemic to California, where it resides only in the north-
central portion of the Central Valley. Highest densities occur in the Butte Sink area of the 
Sacramento Valley and near the Sacramento-San Joaquin River. Song sparrows are also 
numerous in the delta, particularly in southwestern Sacramento County along riparian 
corridors, vegetated irrigation canals and levees, and among freshwater marshes. 
Breeding typically occurs from mid-March to early August. 
 
The CNDDB has recorded 17 occurrences of Modesto song sparrow within five miles of 
the site. The project site is located approximately one mile to the east of wetlands 
associated with the Sacramento River. In addition, several manmade lakes associated 
with Bartholomew Park surround the project site approximately 1,000 feet to the east, 
west, and south, just beyond surrounding residences and Laguna Town Hall. Because the 
project site is within 1,000 feet of modeled habitat for Modesto song sparrow, and because 
the project site is within the vicinity of Modesto Song sparrow breeding habitat, the 
potential exists for Modesto song sparrow to nest within the trees along the project site 
borders or to forage within the ruderal grasses growing on-site. Preconstruction surveys 
would be required to ensure that the proposed development would not result in impacts to 
the species. 
 
Swainson’s Hawk 
Swainson’s hawk is a State-listed threatened species. Historically, Swainson’s hawks 
foraged in the agricultural lands in and around Elk Grove.6 According to a memorandum 
prepared by Hunting Environmental, multiple known Swainson’s hawk nest sites occur 
within five miles of the Project site.7 Many of these nest sites are associated within 
protected lands, such as the Stone Lakes National Wildlife Refuge and the Sacramento 
Regional Wastewater Treatment Plan Buffer lands. The Project site could therefore 
provide foraging habitat for Swainson’s hawk; however, the surrounding mixed 
development land uses which surround the Project site, including multi-family residential 
development, commercial development, and parks and recreation, reduce the likelihood 
that Swainson’s hawk would use the Project site as foraging habitat. Furthermore, the 
grassland present on the Project site consists of a dense canopy (except during and 
immediately after disking) which obscures prey presence, thus making the Project site 
marginally valued habitat for Swainson’s hawk. 
 
In 2003, the City established and adopted Chapter 16.130 (Swainson’s Hawk Impact 
Mitigation Fees) of the Elk Grove Municipal Code, which establishes mitigation policies 
tailored for projects in Elk Grove that have been determined through the CEQA process 
to result in a “potential significant impact” on Swainson’s hawk foraging habitat.  Chapter 
16.130 of the Municipal Code serves as a conservation strategy that is achieved through 
the selection of appropriate replacement lands and through management of suitable 
habitat value on those lands in perpetuity.8 

 
6  City of Elk Grove. Swainson’s Hawk Program. Available at: 

http://www.elkgrovecity.org/city_hall/departments_divisions/planning/resources_and_policies/swainsons_hawk_p
rogram. Accessed January 2021. 

7  Hunting Environmental. Laguna Main Street Apartments (PLNG-047). April 1, 2021. 
8  Ibid. 

http://www.elkgrovecity.org/city_hall/departments_divisions/planning/resources_and_policies/swainsons_hawk_program
http://www.elkgrovecity.org/city_hall/departments_divisions/planning/resources_and_policies/swainsons_hawk_program
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The Project would include grading of the entire Project site, thereby resulting in the 
removal of approximately 5.86-acres of ruderal grassland that may provide foraging 
habitat for Swainson’s hawk. The CDFW considers five or more vacant acres within ten 
miles of an active nest within the last five years to be significant foraging habitat for 
Swainson’s hawk, the conversion of which to urban uses is considered a significant impact 
and requires mitigation. Although the Project site presents marginally suitable habitat for 
Swainson’s hawk, the Project site is located within ten miles of a Swainson’s hawk nest 
that has been active within the last five years and would convert more than five acres of 
vacant land to urban uses. Therefore, mitigation for Swainson’s hawk would be required.  

Based on the above, Project implementation could result in permanent and temporary 
direct impacts to Swainson’s hawk, related to habitat loss and construction disturbance, 
respectively.  

Migratory Birds and Raptors 
The potential exists for migratory birds and raptors protected under the MBTA to nest 
within the landscaping trees located along the sidewalks which border the project site. 
Buildout of the Project during the nesting period for migratory birds (i.e., typically between 
February 1 to August 31), including initial grading activities, could pose a risk of nest 
abandonment and death of any eggs or young that may be present within nests that are 
near the Project site.  

Conclusion 
Based on the above, development of the Project could result in a significant impact related 
to special-status species, although special-status plant species are not likely to occur on-
site. Implementation of the Project could result in a potentially significant impact to 
burrowing owls, white-tailed kite, Modesto song sparrow, Swainson’s hawk, and migratory 
birds and raptors protected by the MBTA. However, implementation of Mitigation 
Measures IV-1 through IV-5 below would ensure that the Project would have a less-than-
significant impact, either directly or through habitat modifications, on species identified as 
special-status species in local or regional plans, policies, or regulations, or by the CDFW 
or the USFWS.  

Mitigation Measure(s) 
Implementation of the following mitigation measures would reduce the above impact to a 
less-than-significant level.  

Burrowing Owl 

IV-1 During the non-breeding season (late September through the end of 
January), the Applicant shall conduct a survey for burrowing owls and 
burrows or debris that represent suitable nesting or refugia habitat for 
burrowing owls within areas of proposed ground disturbance.  Should owls 
be present, construction activities shall avoid the refugia by 250 feet until 
the burrowing owl vacates the site.  CDFW may provide authorization for 
the applicant to conduct activities (burrow exclusion, etc.,) that may 
discourage owl use. 
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If clearing and construction activities are planned to occur during the 
nesting period for burrowing owls (February 1–August 31), a qualified 
biologist shall conduct a targeted burrowing owl nest survey of all 
accessible areas within 500 feet of the proposed construction area within 
14 days prior to construction initiation, as described in CDFG’s Staff Report 
on Burrowing Owl Mitigation, published March 7, 2012. Surveys shall be 
repeated if Project activities are suspended or delayed for more than 14 
days during nesting season. The results of the surveys shall be submitted 
to the Development Services Department. If burrowing owls are not 
detected, further mitigation is not required. 

 
If an active burrowing owl nest burrow (i.e., occupied by more than one 
adult owl, and/or juvenile owls are observed) is found within 250 feet of a 
construction area, construction shall cease within 250 feet of the nest 
burrow until a qualified biologist determines that the young have fledged 
and adult has vacated, or it is determined that the nesting attempt has 
failed. If the applicant desires to work within 250 feet of the nest burrow, 
the applicant shall consult with CDFW and the City to determine if the nest 
buffer can be reduced.  

 
White-tailed Kite 

 
IV-2.  Prior to any ground disturbance related to covered activities that occur 

during the nesting season (March 15 - August 31), a qualified biologist shall 
conduct a preconstruction survey no more than one month prior to 
construction to establish whether white-tailed kite is nesting in trees in or 
visible from the site. The findings of the survey shall be submitted to the 
Development Services Department. In the event active nests are found, a 
non-disturbance buffer of 300 feet shall be established or as otherwise 
prescribed by a qualified biologist. The buffer shall be demarcated with 
painted orange lath or via the installation of orange construction fencing. 
Disturbance within the buffer shall be postponed until a qualified biologist 
has determined that the young have attained sufficient flight skills to leave 
the area or that the nesting cycle has otherwise completed. 

 
Swainson’s Hawk 
 
IV-3(a). A targeted Swainson’s hawk nest survey shall be conducted throughout all 

accessible areas within 0.5-mile of the proposed construction area within 
14 days prior to construction activities. If no active Swainson’s hawk nests 
are identified on or within 0.5-mile of the Project site within the 
recommended survey periods, a letter report summarizing the survey 
results shall be submitted to the Development Services Department within 
30 days following the final survey, and no further avoidance and 
minimization measures for nesting habitat are required.  

 
If active Swainson’s hawk nests are found within 0.5-mile of the 
construction area, construction shall cease within 0.5-mile of the nest until 
a qualified biologist determines that the young have fledged, or that the 
nesting attempt has failed. If the Project applicant desires to work within 
0.5-mile of the nest, the applicant shall consult with CDFW and the City to 
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determine if the nest buffer can be reduced. The Project applicant, the 
qualified biologist, the City, and CDFW shall collectively determine the nest 
avoidance buffer, and what (if any) nest monitoring is necessary. If an 
active Swainson’s hawk nest is found within the survey area prior to 
construction, then the Project applicant shall implement additional 
mitigation recommended by the qualified biologist based on CDFW 
guidelines and obtain any required permits from CDFW. 

 
IV-3(b). Prior to initiation of ground disturbing activity for the Project, a qualified 

biologist shall conduct a field survey of Swainson’s hawk nest locations 
recorded in the CNDDB within a 10-mile radius of the Project site, during a 
period of maximum nesting activity (April through June). The biologist shall 
provide the City with a summary of findings of Swainson’s hawk nesting 
activity within 10 miles of the Project site. If the biologist determines that 
the Project site is within 10 miles of an active Swainson’s hawk nest (where 
an active nest is defined as a nest with documented Swainson’s hawk uses 
within the past five years), the Project applicant shall mitigate for the loss 
of suitable Swainson’s hawk foraging habitat by implementing one of the 
following measures, as applicable, pursuant to CDFW’s “Staff Report 
regarding Mitigation for Impacts to Swainson’s Hawks (Buteo swainsoni) in 
the Central Valley of California” (1994): 

 
• If an active nest is identified within one mile of the Project site: One 

acre of suitable foraging habitat shall be protected for each acre of 
suitable foraging habitat developed. Protection shall be via 
purchase of mitigation bank credits or other land protection 
mechanism acceptable to the City. 

• If an active nest is identified within five miles (but greater than one 
mile) of the Project site: 0.75-acre of suitable foraging habitat shall 
be protected for each acre of suitable foraging habitat developed. 
Protection shall be via purchase of mitigation bank credits or other 
land protection mechanism acceptable to the City. 

• If an active nest is identified within 10 miles (but greater than five 
miles) of the Project site: 0.5-acre of suitable foraging habitat shall 
be protected for each acre of suitable foraging habitat developed. 
Protection shall be via purchase of mitigation bank credits or other 
land protection mechanism acceptable to the City. 

 
Results of the nesting survey, as well as proof of purchase of mitigation 
credits or other land protection mechanism acceptable to the City, as 
required per the above mitigation options, shall be provided to the 
Development Services Department for review and approval prior to 
initiation of ground disturbance for any portion of the Project site. 

 
Modesto Song Sparrow and Other Migratory Raptors 
 
IV-4(a). If vegetation clearing, grading and/or construction activities are planned to 

occur during the migratory bird nesting season (February 15 to August 30), 
a preconstruction survey to identify active Modesto song sparrow and 
migratory bird nests shall be conducted by a qualified biologist within three 
days prior to construction initiation. The survey shall be performed by a 
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qualified biologist for the purposes of determining presence/absence of 
active nest sites within a 500-foot radius of proposed construction areas, 
where access is available. If a break in construction activity of more than 
two weeks occurs, then subsequent surveys shall be conducted. A report 
summarizing the survey shall be provided to the City’s Development 
Services Department within 14 days of the completed survey. If active 
nests are not found, further mitigation is not required. 

 
 If active Modesto Song Sparrow or raptor nests, not including Swainson’s 

hawk, are found, construction activities shall not take place within 500 feet 
of the nest/s until the young have fledged. If active songbird nests are 
found, a 100-foot no disturbance buffer shall be established. The no-
disturbance buffers may be reduced if a smaller buffer is proposed by the 
qualified biologist and approved by the City (and CDFW if the species is a 
tricolored blackbird nesting colony) after taking into consideration the 
natural history of the species of bird nesting, the proposed activity level 
adjacent to the nest, habituation to existing or ongoing activity, and nest 
concealment (are there visual or acoustic barriers between the proposed 
activity and the nest). The qualified biologist shall visit the nest as needed 
to determine when the young have fledged the nest and are independent 
of the site, or the nest may be left undisturbed until the end of the nesting 
season. 

 
IV-4(b). Should construction activities cause a nesting bird to do any of the following 

in a way that would be considered a result of construction activities: 
vocalize, make defensive flights at intruders, get up from a brooding 
position, or fly off the nest, then the exclusionary buffer shall be increased 
such that activities are far enough from the nest to stop the agitated 
behavior, or as otherwise required through consultation with CDFW and 
the City. The exclusionary buffer shall remain in place until the chicks have 
fledged or as otherwise determined by a qualified biologist in consultation 
with CDFW and the City. Construction activities may only resume within 
the buffer zone after a follow-up survey by the qualified biologist has been 
conducted and a report has been prepared indicating that the nest (or 
nests) are no longer active, and that new nests have not been identified. 

 
 

b. The project site does not contain any riparian habitat or sensitive natural communities. 
The site consists primarily of ruderal grasses that are regularly disked for fire suppression 
purposes. Therefore, impacts related to having a substantial adverse effect on a riparian 
habitat or other sensitive natural community identified in local or regional plans, policies, 
and regulations or by the CDFW or USFWS would be less-than-significant. 

 
c. The project site does not contain any existing wetlands or other waters of the U.S. or State. 

Aerial photographs dated 1964 present two vernal pools located within the project site; 
however, upon site reconnaissance by Youngdahl Consulting Group on October 30, 2020, 
the pools no longer occur on-site.9 Therefore, the Project would not have a substantial 
adverse effect on federally protected wetlands as defined by Section 404 of the Clean 

 
9  Youngdahl Consulting Group, Inc. Laguna Apartments, Sacramento County APNs 119-1110-009, -010, -013, & -

014, Elk Grove, California. November 2020. 
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Water Act (including, but not limited to, marsh, vernal pool, coastal, etc.) through direct 
removal, filling, hydrological interruption, or other means. Thus, a less-than-significant 
impact would occur. 

d. The Project site is bordered by Vaux Avenue to the north, Renwick Avenue and Laguna 
Town Hall to the south, and existing development on all sides. The site is located with an 
urbanized area of the City of Elk Grove. The existing setting of the surrounding area limits 
the potential for use of the project site as a wildlife movement corridor. In addition, the 
Project site does not contain streams or other waterways that could be used by migratory 
fish or as a wildlife corridor for other wildlife species. Therefore, the Project would not 
interfere substantially with the movement of any resident or migratory fish or wildlife 
species or with established resident or migratory wildlife corridors, or impede the use of 
wildlife nursery sites. Thus, a less-than-significant impact would occur. 

 
e. Section 19.12 of the City of Elk Grove Municipal Code contains the City’s Tree 

Preservation and Protection Ordinance. The ordinance provides protections for landmark 
trees, trees of local importance, and secured trees. Currently, the project site is bordered 
by landscaping trees associated with the sidewalk along the site perimeter. Although the 
potential exists for construction activities to be conducted within the critical root zone of 
the existing trees, the trees are not considered qualifying landmark trees, secured trees, 
and/or trees of local importance. Therefore, the Project would not conflict with local 
policies or ordinances protecting biological resources, such as a tree preservation policy 
or ordinance, and a less-than-significant impact would occur.  

 
f. Sacramento County, the City of Rancho Cordova, the City of Galt, and other local partners 

have adopted the South Sacramento Habitat Conservation Plan (SSHCP). However, the 
City of Elk Grove is not a participating city. Furthermore, as noted above, this IS/MND 
includes mitigation measures to address potential impacts to species which are covered 
by the SSHCP, including burrowing owl and Swainson’s hawk. The mitigation measures 
included herein generally do not conflict with the avoidance and minimization measures 
included in Chapter 5 of the SSHCP. Therefore, the Project site is not located in an area 
with an approved HCP/NCCP, or local, regional, or State habitat conservation plan. As a 
result, no impact would occur regarding a conflict with the provisions of such a plan.  
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V. CULTURAL RESOURCES. 
Would the project: 

Potentially 
Significant 

Impact 

Less-Than-
Significant 

with 
Mitigation 

Incorporated 

Less-Than-
Significant 

Impact 
No 

Impact 

a. Cause a substantial adverse change in the significance 
of a historical resource pursuant to Section 15064.5?     

b. Cause a substantial adverse change in the significance 
of a unique archaeological resource pursuant to Section 
15064.5? 

    

c. Disturb any human remains, including those interred 
outside of dedicated cemeteries.     

 
Discussion 
a-c. Historical resources are features that are associated with the lives of historically important 

persons and/or historically significant events, that embody the distinctive characteristics 
of a type, period, region or method of construction, or that have yielded, or may be likely 
to yield, information important to the pre-history or history of the local area, California, or 
the nation. Examples of typical historical resources include, but are not limited to, 
buildings, farmsteads, rail lines, bridges, and trash scatters containing objects such as 
colored glass and ceramics.  

 
Based on the results of a record search of the California Historic Resources Information 
System (CHRIS) at the North Central Information Center (NCIC), a previous cultural 
resources study has covered a portion of the Project site.10 Per the CHRIS search, two 
recorded historic-period cultural resources have been identified within a 0.25-mile radius 
of the project site, including evidence of a nineteenth-century cultivated field and twentieth-
century unpaved roads. Because these resources are not located on the project site, and 
construction activities would not take place on the properties where the cultivated field and 
unpaved fields are located, development of the proposed project would not impact or alter 
the significance of these off-site historic-period cultural resources.  
 
The project site contains one recorded prehistoric-period resource and one recorded 
historic-period cultural resource, identified as Sacramento River Tribal Cultural 
Landscape. The Sacramento River Tribal Cultural Landscape is identified by 
contemporary Nisenan as Hoyo Sayo/Tah Sayo and contemporary Plains Miwok as 
Wake-ce/Waka-Ly. The resource is defined by an approximately 55-mile-long corridor of 
the Lower Sacramento River encompassing waterways, tule habitat, fisheries, and other 
wildlife from approximately Knights Landing in the north to approximately Sherman Island 
in the south). Although the landscape is considered a culturally significant natural 
landscape for its association with the cultural practices and beliefs of the Nisenan and 
Plains Miwok, the landscape on the project site has been heavily altered over the past 
century and no longer contains character-defining elements (waterways, tule, fisheries, 
and other wildlife) to convey the significance of the resource. In addition, the project site 
is not identified within the City of Elk Grove Historic Resources Map as a site containing 
historic resources as defined by Elk Grove Municipal Code Chapter 7.00, and tribal 
consultation requests regarding potential proposed project impacts to P-24-5225 have not 
been received by the City to date. .11 Therefore, while the potential exists for locating 

 
10  North Central Information Center. Records Search Results for Laguna Main Street Apartments Project (APNs: 

119-1110-009, -010, -013, -014). October 14, 2020. 
11  City of Elk Grove. Historic Preservation Committee. Available at: 

https://www.elkgrovecity.org/cms/One.aspx?portalId=109669&pageId=120058. Accessed February 2021. 

https://www.elkgrovecity.org/cms/One.aspx?portalId=109669&pageId=120058
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historic-period cultural resources in the immediate vicinity of the project area, impacts to 
such resources are not anticipated.  

 
 Archaeologists locate prehistoric-period habitation sites on elevated landforms near 

streams in this part of Sacramento County. The project region is known as the 
ethnographic-period territory of the Plains Miwok, a tribe which inhabited the lower 
reaches of the Mokelumne and Cosumnes River and both banks of the Sacramento River 
from Rio Vista to Freeport. The Project area is situated in the Sacramento Valley 
approximately 0.5-mile northeast of intermittent streams. Given the extent of known 
cultural resources and the environmental setting, the potential exists for locating 
prehistoric-period cultural resources in the immediate vicinity of the project area.  

 
Although impacts to known prehistoric and historic period cultural resources are not 
anticipated, the CHRIS results indicate that the potential exists for the Project to cause a 
substantial adverse change in the significance of unknown unique subsurface 
archaeological resources, including human remains. Such resources may exist in the 
Project area and may have been obscured by regular disking, resulting in an absence of 
surficial evidence. Such resources may have the potential to be uncovered during ground-
disturbing activities at the Project site.  
 
Based on the above, a moderate to high potential exists for the proposed Project to cause 
a substantial adverse change to a historical resource or unique archaeological resource 
pursuant to Section 15064.5, including human remains, and a potentially significant 
impact may occur. Implementation of Mitigation Measures V-1 through V-3 would ensure 
that if previously unknown resources are encountered during construction activities, the 
Project would not cause a substantial adverse change in the significance of a unique 
archaeological resource pursuant to CEQA Guidelines Section 15064.5 and/or disturb 
human remains, including those interred outside of dedicated cemeteries, during 
construction. Therefore, impacts would be considered less than significant with mitigation 
incorporated.  

 
Mitigation Measure(s) 
Implementation of the following mitigation measures would reduce the above impact to a 
less-than-significant level.  
 
V-1. In the event of the accidental discovery or recognition of any human 

remains, the Development Services Department shall be notified, and 
further excavation or disturbance of the find or any nearby area reasonably 
suspected to overlie adjacent human remains shall not occur until 
compliance with the provisions of CEQA Guidelines Section 15064.5(e)(1) 
and (2) has occurred. The Guidelines specify that in the event of the 
discovery of human remains other than in a dedicated cemetery, no further 
excavation at the site or any nearby area suspected to contain human 
remains shall occur and the County Coroner shall be notified to determine 
if an investigation into the cause of death is required. If the coroner 
determines that the remains are Native American, then, within 24 hours, 
the Coroner must notify the Native American Heritage Commission, which 
in turn will notify the most likely descendants who may recommend 
treatment of the remains and any grave goods. If the Native American 
Heritage Commission is unable to identify a most likely descendant or most 
likely descendant fails to make a recommendation within 48 hours after 
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notification by the Native American Heritage Commission, or the landowner 
or his authorized agent rejects the recommendation by the most likely 
descendant and mediation by the Native American Heritage Commission 
fails to provide a measure acceptable to the landowner, then the landowner 
or his authorized representative shall rebury the human remains and grave 
goods with appropriate dignity at a location on the property not subject to 
further disturbances. Should human remains be encountered, a copy of the 
resulting County Coroner report noting any written consultation with the 
Native American Heritage Commission shall be submitted as proof of 
compliance to the Development Services Department. Work on the project 
site cannot commence until after the human remains are removed from the 
area. 

V-2. In the event that cultural resources or tribal cultural resources are 
discovered during grading or construction activities during development of 
the Project, work shall halt immediately within 100 feet of the discovery, the 
Development Services Director shall be immediately notified. The 
Applicant’s on-site Construction Supervisor, the City of Elk Grove, an 
archaeologist meeting the Secretary of the Interior’s Standards in 
Archaeology, and any applicable Native American tribes shall assess the 
discovery to determine if it qualifies as a tribal cultural resource. The 
appropriate treatment of the discovery, including any applicable avoidance 
or mitigation strategies, shall be determined in consultation with the City 
and the applicable tribes. Construction activities within 100 feet of the 
discovery shall not commence until the appropriate treatment has been 
determined and any applicable mitigation has been completed. Mitigation 
shall follow the recommendations detailed in Public Resources Code 
sections 21084.3(a) and (b), and CEQA Guidelines section 15370. Work 
may continue on other parts of the Project site while historical or unique 
archaeological resource mitigation takes place (Public Resources Code 
Section 21083.2). 

V-3. The applicant shall retain the services of a qualified professional to conduct 
a worker environmental training session for the construction crew that will 
be conducting grading and excavation at the project site. The worker 
environmental training shall include archaeological and Tribal Cultural 
Resource awareness. The training shall be developed in coordination with 
the applicable tribes and approved by the City. The training shall identify 
the appropriate point of contact in the case of tribal cultural resource 
discovery and shall include relevant information regarding tribal cultural 
resources, including applicable regulations, protocols for avoidance, and 
consequences of violating State laws and regulations. The training shall 
also underscore the requirement for confidentiality and culturally-
appropriate treatment of tribal cultural resources. 
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VI. ENERGY. 
Would the project: 

Potentially 
Significant 

Impact 

Less-Than-
Significant 

with 
Mitigation 

Incorporated 

Less-Than-
Significant 

Impact 
No 

Impact 

a. Result in potentially significant environmental impact due 
to wasteful, inefficient, or unnecessary consumption of 
energy resources, during project construction or 
operation? 

    

b. Conflict with or obstruct a state or local plan for renewable 
energy or energy efficiency?     

 
Discussion 
a,b. The main forms of available energy supply are electricity, natural gas, and oil. A 

description of the 2019 California Green Building Standards Code and the Building Energy 
Efficiency Standards, with which the Project would be required to comply, as well as 
discussions regarding the Project’s potential effects related to energy demand during 
construction and operations are provided below.  
 
California Green Building Standards Code 
The 2019 California Green Building Standards Code, otherwise known as the CAL Green 
Code (CCR Title 24, Part 11), is a portion of the California Building Standards Code 
(CBSC), which became effective with the rest of the CBSC on January 1, 2020. The 
purpose of the CAL Green Code is to improve public health, safety, and general welfare 
by enhancing the design and construction of buildings through the use of building concepts 
having a reduced negative impact or positive environmental impact and encouraging 
sustainable construction practices. The CAL Green standards regulate the method of use, 
properties, performance, types of materials used in construction, alteration repair, 
improvement and rehabilitation of a structure or improvement to property. The provisions 
of the code apply to the planning, design, operation, construction, use, and occupancy of 
every newly constructed building or structure throughout California. Requirements of the 
CAL Green Code include, but are not limited to, the following measures: 
 

• Compliance with relevant regulations related to future installation of Electric 
Vehicle charging infrastructure in residential and non-residential structures; 

• Indoor water use consumption is reduced through the establishment of maximum 
fixture water use rates; 

• Outdoor landscaping must comply with the California Department of Water 
Resources’ Model Water Efficient Landscape Ordinance (MWELO), or a local 
ordinance, whichever is more stringent, to reduce outdoor water use;  

• Diversion of 65 percent of construction and demolition waste from landfills; and 
• Mandatory use of low-pollutant emitting interior finish materials such as paints, 

carpet, vinyl flooring, and particle board. 
 
Building Energy Efficiency Standards 
The 2019 Building Energy Efficiency Standards is a portion of the CBSC, which expands 
upon energy efficiency measures from the 2016 Building Energy Efficiency Standards 
resulting in a seven percent reduction in energy consumption from the 2016 standards for 
residential structures. Energy reductions relative to previous Building Energy Efficiency 
Standards would be achieved through various regulations including requirements for the 
use of high efficacy lighting, improved water heating system efficiency, and high-
performance attics and walls. 
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One of the improvements included within the 2019 Building Energy Efficiency Standards 
is the requirement that certain residential developments, including some single-family and 
low-rise residential developments, include on-site solar energy systems capable of 
producing 100 percent of the electricity demanded by the residences. Certain residential 
developments, including developments that are subject to substantial shading, rendering 
the use of on-site solar photovoltaic systems infeasible, are exempted from the foregoing 
requirement; however, such developments are subject to all other applicable portions of 
the 2019 Building Energy Efficiency Standards. Once rooftop solar electricity generation 
is factored in, homes built under the 2019 standards will use approximately 53 percent 
less energy than those under the 2016 standards. The Project would provide adequate 
space for rooftop solar ready zones that could supply at least 15 percent of annual energy 
demand generated by the Project; therefore, the proposed project would be in compliance 
with the 2019 Building Energy Efficiency Standards. 

 
Construction Energy Use 
Construction of the Project would involve on-site energy demand and consumption related 
to use of oil in the form of gasoline and diesel fuel for construction worker vehicle trips, 
hauling and materials delivery truck trips, and operation of off-road construction 
equipment. In addition, diesel-fueled portable generators may be necessary to provide 
additional electricity demands for temporary on-site lighting, welding, and for supplying 
energy to areas of the sites where energy supply cannot be met via a hookup to the 
existing electricity grid. 
 
Even during the most intense period of construction, due to the different types of 
construction activities (e.g., site preparation, grading, building construction), only portions 
of the project site and off-site improvement areas would be disturbed at a time, with 
operation of construction equipment occurring at different locations on the project site, 
rather than a single location. In addition, all construction equipment and operation thereof 
would be regulated per the CARB In-Use Off-Road Diesel Vehicle Regulation. The In-Use 
Off-Road Diesel Vehicle Regulation is intended to reduce emissions from in-use, off-road, 
heavy-duty diesel vehicles in California by imposing limits on idling, requiring all vehicles 
to be reported to CARB, restricting the addition of older vehicles into fleets, and requiring 
fleets to reduce emissions by retiring, replacing, or repowering older engines, or installing 
exhaust retrofits. The In-Use Off-Road Diesel Vehicle Regulation would subsequently help 
to improve fuel efficiency and reduce GHG emissions. Technological innovations and 
more stringent standards are being researched, such as multi-function equipment, hybrid 
equipment, or other design changes, which could help to reduce demand on oil and 
emissions associated with construction.  
 
The CARB has recently prepared the 2017 Climate Change Scoping Plan Update (2017 
Scoping Plan), which builds upon previous efforts to reduce GHG emissions and is 
designed to continue to shift the California economy away from dependence on fossil 
fuels. Appendix B of the 2017 Scoping Plan includes examples of local actions (municipal 
code changes, zoning changes, policy directions, and mitigation measures) that would 
support the State’s climate goals. The examples provided include, but are not limited to, 
enforcing idling time restrictions for construction vehicles, utilizing existing grid power for 
electric energy rather than operating temporary gasoline/diesel-powered generators, and 
increasing use of electric and renewable fuel-powered construction equipment. The CARB 
Diesel Vehicle Regulation described above, with which the Project must comply, would be 
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consistent with the intention of the 2017 Scoping Plan and the recommended actions 
included in Appendix B of the 2017 Scoping Plan.  
 
Based on the above, the temporary increase in energy use occurring during construction 
of the Project would not result in a significant increase in peak or base demands or require 
additional capacity from local or regional energy supplies. In addition, construction 
activities would be required to comply with all applicable regulations related to energy 
conservation and fuel efficiency, which would help to reduce the temporary increase in 
demand. 
 
Operational Energy Use 
Following implementation of the Project, PG&E would provide natural gas to the Project 
site. Electricity would be provided by SMUD. Energy use associated with operation of the 
Project would be typical of residential uses, requiring electricity and natural gas for interior 
and exterior building lighting, heating, ventilation, and air conditioning (HVAC), electronic 
equipment, machinery, refrigeration, appliances, security systems, and more. 
Maintenance activities during operations, such as landscape maintenance, would involve 
the use of electric or gas-powered equipment. In addition to on-site energy use, the Project 
would result in transportation energy use associated with vehicle trips generated by the 
proposed development.  
 
The Project would be subject to all relevant provisions of the most recent update of the 
CBSC, including the Building Energy Efficiency Standards. Adherence to the most recent 
CALGreen Code and the Building Energy Efficiency Standards, including the more 
stringent Tier 1 standards required per the City’s Climate Action Plan (CAP), would ensure 
that the proposed structures would consume energy efficiently through the incorporation 
of such features as efficient water heating systems, high performance attics and walls, 
and high efficacy lighting. Required compliance with the CBSC would ensure that the 
building energy use associated with the Project would not be wasteful, inefficient, or 
unnecessary. The City’s CAP would require approximately 10 percent of the proposed 
residential units to be all-electric; thus, such units would not involve any natural gas 
demand. In addition, electricity supplied to the Project by SMUD would comply with the 
State’s Renewables Portfolio Standard, which requires investor-owned utilities, electric 
service providers, and community choice aggregators to increase procurement from 
eligible renewable energy resources to 33 percent of total procurement by 2020 and to 60 
percent by 2030. For 2023, the first full year that this IS/MND assumes the Project would 
be operational, SMUD’s renewable portfolio standard is anticipated to be approximately 
41.1 percent.  The Project would incorporate sufficient rooftop space for solar ready zones 
which could supply at least 15 percent of annual energy demands generated by future 
residents. Thus, a portion of the energy consumed during Project operations would 
originate from renewable sources. It should also be noted that a minimum of 52.5 percent 
of both parking lots would be shaded by landscaping trees, which would reduce heat island 
effects on the Project and discourage energy use associated with air conditioning and the 
use of HVAC systems. 
 
With regard to transportation energy use, the Project would comply with all applicable 
regulations associated with vehicle efficiency and fuel economy. Per EGMC Section 
23.58.120, 2.5% of total Project parking spaces would be required to be EV-ready upon 
project development. An additional 2.5% of the total number of parking spaces would be 
required to be dedicated for the future installation of additional EV-ready parking options 
as the demand for on-site EV charging increases. In addition, as discussed in Section 
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XVII, Transportation, of this Initial Study, the cumulative VMT associated with 
development of the Project and other existing and planned development within the City of 
Elk Grove would be below the established city-wide VMT threshold.  
 
Conclusion 
Based on the above, construction and operation of the Project would not result in wasteful, 
inefficient, or unnecessary consumption of energy resources or conflict with or obstruct a 
State or local plan for renewable energy or energy efficiency. Thus, a less-than-
significant impact would occur.
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VII. GEOLOGY AND SOILS. 
Would the project: 

Potentially 
Significant 

Impact 

Less-Than-
Significant 

with 
Mitigation 

Incorporated 

Less-Than-
Significant 

Impact 
No 

Impact 

a. Directly or indirectly cause potential substantial adverse 
effects, including the risk of loss, injury, or death 
involving: 

    

i.  Rupture of a known earthquake fault, as 
delineated on the most recent Alquist-Priolo 
Earthquake Fault Zoning Map issued by the State 
Geologist for the area based on other substantial 
evidence of a known fault? Refer to Division of 
Mines and Geology Special Publication 42. 

    

ii. Strong seismic ground shaking?     
iii. Seismic-related ground failure, including 
liquefaction?     

iv. Landslides?     
b. Result in substantial soil erosion or the loss of topsoil?      
c.  Be located on a geologic unit or soil that is unstable, or 

that would become unstable as a result of the project, 
and potentially result in on- or off-site landslide, lateral 
spreading, subsidence, liquefaction or collapse? 

    

d. Be located on expansive soil, as defined in Table 18-1B 
of the Uniform Building Code (1994), creating substantial 
direct or indirect risks to life or property? 

    

e. Have soils incapable of adequately supporting the use of 
septic tanks or alternative wastewater disposal systems 
where sewers are not available for the disposal of 
wastewater? 

    

f. Directly or indirectly destroy a unique paleontological 
resource or site or unique geologic feature?     

 
Discussion 
The following discussion is based on a Geotechnical Engineering Study (GES) Update prepared 
by Youngdahl Consulting Group, Inc. in June 2020 (Appendix C).12 The June 2020 GES Update 
was prepared for the purpose of updating a previous GES for the project site conducted by 
Youngdahl Consulting Group, Inc. in December 2017 to conform with the 2019 CBSC provisions. 
 
ai-ii. As noted in the General Plan EIR, Sacramento County is less affected by seismic events 

and geologic hazards than other portions of the state.13 The California Geological Survey’s 
(CGS) map of seismic shaking hazards in California shows that most of Sacramento 
County, including the City of Elk Grove, is located in a relatively low-intensity ground 
shaking zone. The City does not contain any active or potentially active faults, and is not 
located within an Alquist-Priolo Earthquake Fault Zone. Per the GES Update, the nearest 
mapped fault is the Midland Fault, located approximately 18 miles to the southwest of the 
project site. Thus, the potential for surface rupture due to faulting occurring beneath the 
Project site during the design life of the proposed development would be low. 
 
Although the potential is low for the proposed apartment buildings to be subject to seismic 
ground shaking, the proposed buildings would be properly engineered in accordance with 
the California Building Code (CBC), which includes engineering standards appropriate for 

 
12  Youngdahl Consulting Group, Inc. Laguna Apartments: Laguna Main Street & Vaux Avenue, Elk Grove, California: 

Geotechnical Engineering Study Update. June 2, 2020. 
13  City of Elk Grove. General Plan Update Draft Environmental Impact Report [pg. 5.6-1]. February 2019. 
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the seismic area in which the Project site is located. The GES Update prepared for the 
Project includes updated seismic parameters for structural design based on the 2019 
edition of the CBC. In addition, the most recent edition of the CBC is adopted as Section 
16.04.010 of the City’s Municipal Code. Conformance with the design standards is 
enforced through building plan review and approval by the City of Elk Grove Division of 
Building prior to the issuance of building permits. Proper engineering of the Project would 
ensure that seismic-related effects would not cause adverse impacts. Therefore, a less-
than-significant impact would occur related to seismic surface rupture and strong seismic 
ground shaking.  

 
aiii,aiv, 

c,d. The Project’s potential effects related to liquefaction, subsidence, landslides, lateral 
spreading, and expansive soils are discussed in detail below. 

 
Liquefaction/Settlement 
When subsurface earth materials move, the movement can cause the gradual settling or 
sudden sinking of ground. The phenomenon of settling or sinking ground is referred to as 
subsidence, or settlement. Liquefaction is the sudden loss of soil shear strength and the 
sudden increase in porewater pressure caused by shear strains, similar to what could 
result from an earthquake. Research has shown that saturated, loose to medium-dense 
sands with a silt content less than 25 percent and located within the top 40 feet are most 
susceptible to liquefaction. 
 
During site reconnaissance of the project site on November 21, 2017, five exploratory 
borings were drilled to explore the subsurface conditions of the project site. Upper soil 
layers were generally observed to consist of sand in a loose to very dense and slightly 
moist to moist condition up to 10 feet below the ground surface (bgs). Within three borings, 
occasional pockets of clay and sandy clay were encountered in a stiff to hard condition to 
depths ranging from 3.5 to 5.5 feet bgs. Underlying the surface soils, variably cemented 
interbedded sands and silts were observed to the maximum depth of 20 feet bgs with the 
exception of a one-foot-thick sandy clay lens encountered in a boring 13 feet bgs. 
Therefore, the project area is considered to have a relatively shallow depth to cemented 
soils. Total settlement is anticipated to be less than one inch.  
 
It should be noted that Youngdahl Consulting, Inc. only explored subsurface conditions at 
the project site up to 20 feet bgs; however, Youngdahl Consulting Inc. has performed a 
liquefaction analysis for a separate project within the project vicinity using a 50-foot boring 
which provides further insight into the general subsurface soil conditions of the project 
area. Based on Youngdahl Consulting Inc.’s knowledge of the area and the conditions 
observed, in addition to the relatively low seismicity of the area, the potential for seismically 
induced damage due to liquefaction and settlement is negligible.  
 
Landslides 
Seismically-induced landslides are triggered by earthquake ground shaking. The risk of 
landslide hazard is greatest in areas with steep, unstable slopes. The Project site does 
not contain, and is not adjacent to, any steep slopes. Thus, landslides are not likely to 
occur on- or off-site as a result of the Project.  
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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. The Project site does not contain open faces within a 
distance that would be considered susceptible to lateral spreading. Therefore, the 
potential for lateral spreading to affect the site is low. 
 
Expansive Soils 
Expansive soils are soils which undergo significant volume change with changes in 
moisture content. Specifically, such soils shrink and harden when dried and expand and 
soften when wetted, potentially resulting in damage to building foundations. Occasional 
pockets of plastic materials (clay soils) were encountered in the surficial materials on-site, 
and the majority of the plastic materials encountered at the site lie below thick weakly to 
moderately cemented layers of medium dense to dense sand or stiff to very stiff silt. 
Additionally, the materials encountered in the soil exploration were generally non-plastic 
(sand and non-plastic silt). The non-plastic materials were generally observed to be non-
expansive. However, occasional lenses of moderately expansive soils were observed at 
depths anticipated to support foundations or be near foundations. Therefore, 
recommendations have been provided in the GES to reduce the potential for damage from 
unstable soil conditions, including expansive soils, and associated risks to the proposed 
development would not occur. 

 
Conclusion 
Based on the above discussion, the Project would not result in potential hazards or risks 
related to liquefaction, landslides, lateral spreading, or subsidence. Therefore, the Project 
would not directly or indirectly cause potential substantial adverse effects, including the 
risk of loss, injury, or death involving liquefaction or landslides, and would not be located 
on a geologic unit or soil that is unstable, or that would become unstable as a result of the 
Project, and potentially result in on- or off-site landslide, lateral spreading, subsidence, 
liquefaction or collapse. However, without adherence to all structural and design 
recommendations provided in the June 2020 GES Update, potentially significant 
impacts to life and property related to being located on expansive soils may occur, and 
adverse impacts may occur.  Compliance with Mitigation Measure VII-1 would ensure that 
the proposed project would comply with structural and design recommendations in the 
GES Update to reduce potential impacts to less-than-significant levels. 
 
Mitigation Measure(s) 
Implementation of the following mitigation measure would reduce the above impact to a 
less-than-significant level. 
 
VII-1. Prior to approval of any grading permits, the project Civil Engineer shall 

show on the Project plans that the project design would adhere to all 
engineering recommendations provided in the site-specific Geologic 
Engineering Study Update prepared by Youngdahl Consulting, Inc. The 
Project plans shall include, but would not be limited to, the over-excavation 
and recompaction of native soils, pre-saturation of subgrade soils prior to 
foundation and slab construction, and structural design in accordance with 
Site Class D of the CBSC Ground Motion Parameters. Project plans shall 
be subject to review and approval by the City Engineering Division. 
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b. During grading activities associated with development of the Project, and prior to
overlaying of the ground with impervious surfaces and landscaping elements, topsoil
would temporarily be exposed. Thus, the potential exists for wind and water to erode
portions of the exposed topsoil during construction, which could adversely affect
downstream storm drainage facilities. However, as noted in the General Plan EIR, Chapter
16.44, Land Grading and Erosion Control, of the City’s Municipal Code establishes
administrative procedures, minimum standards of review, and implementation and
enforcement procedures for controlling erosion caused by land clearing, grubbing,
grading, filling, and land excavation activities. Section 16.44.050 includes the following
requirement:

Except as provided by EGMC Section 16.44.060, 16.44.065 or 16.44.070, a 
grading and erosion control permit shall be required to: A) grade, fill, excavate, 
store or dispose of three hundred fifty (350 yd3) cubic yards or more of soil or earthy 
material, or B) clear and grub one (1) acre or greater of land within the City. A 
separate permit is required for work on each site unless sites are contiguous, have 
the same ownership, and are included in the approved plan. Any determination by 
the Director as to whether a permit is required may be appealed pursuant to the 
provisions of EGMC Section 16.44.300.  

Furthermore, per Section 16.44.090, plans submitted to the City must include the location, 
implementation schedule, and maintenance schedule of all erosion control measures and 
sediment control measures to be implemented or constructed prior to, during or after the 
proposed activity, along with a description of measures designed to control dust and 
stabilize the construction site road and entrance. Per Section 16.44.150, grading and 
erosion control permit applications and improvement plans may only be issued or 
approved by the City if the Public Works Director finds that the Project would not adversely 
affect surrounding properties and public rights-of-way, the water quality of watercourses, 
or existing drainage. 

Based on the above, the Project would be required to comply with all applicable standards 
established in Chapter 16.44, including issuance of a grading and erosion control permit 
as required by Section 16.44.050. Given compliance with Chapter 16.44 and other 
applicable City regulations related to erosion control, the Project would result in a less-
than-significant impact related to substantial soil erosion or loss of topsoil during 
construction. The General Plan EIR concluded that buildout of the City, including the 
Project site, would result in a less-than-significant impact related to related to soil 
erosion, given compliance with existing State and local regulations and standards. 

e. The Project would connect to the existing SASD sanitary sewer lines located in the Project
vicinity. The construction or operation of septic tanks or other alternative wastewater
disposal systems is not included as part of the Project. Therefore, no impact regarding
the capability of soil to adequately support the use of septic tanks or alternative wastewater
disposal systems would occur.

f. As noted in the General Plan EIR, impacts to paleontological resources can occur when
excavation activities encounter fossiliferous geological deposits and cause physical
destruction of fossil remains. The potential for impacts on fossils depends on the sensitivity
of the geologic unit and the amount and depth of grading and excavation. Much of the
City’s Planning Area is considered highly sensitive for paleontological resources.
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Therefore, ground-disturbing activities associated with the Project could result in a 
potentially significant impact related to the uncovering of paleontological resources. 
However, Implementation of Mitigation Measure VII-2, as adopted from Mitigation 
Measure 5.6.5 of the General Plan EIR, would ensure that the Project would not directly 
or indirectly destroy a unique paleontological resource or site or unique geologic feature. 
Thus, a less-than-significant impact would occur with implementation of mitigation. 
 
Mitigation Measure(s) 
Implementation of the following mitigation measure would reduce the above impact to a 
less-than-significant level. 
 
VII-2. Before the start of any earthmoving activities, the Project applicant shall 

retain a qualified scientist (e.g., geologist, biologist, paleontologist) to train 
all construction personnel involved with earthmoving activities, including 
the site superintendent, regarding the possibility of encountering fossils, 
the appearance and types of fossils likely to be seen during construction, 
and proper notification procedures should fossils be encountered. Training 
on paleontological resources shall also be provided to all other construction 
workers but may use videotape of the initial training and/or written materials 
rather than in-person training.  

 
If any paleontological resources (fossils) are discovered during grading or 
construction activities within the Project area, work shall be halted 
immediately within 50 feet of the discovery, and the City Planning Division 
shall be immediately notified. The Project applicant shall retain a qualified 
paleontologist to evaluate the resource and prepare a recovery plan in 
accordance with Society of Vertebrate Paleontology guidelines (SVP 
2010). The recovery plan may include, but is not limited to, a field survey, 
construction monitoring, sampling and data recovery procedures, museum 
storage coordination for any specimen recovered, and a report of findings. 
Recommendations in the recovery plan that are determined by the City to 
be necessary and feasible shall be implemented by the applicant before 
construction activities resume in the area where the paleontological 
resources were discovered. 
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VIII. GREENHOUSE GAS EMISSIONS. 
Would the project: 

Potentially 
Significant 

Impact 

Less Than 
Significant 

with 
Mitigation 

Incorporated 

Less-Than-
Significant 

Impact 
No 

Impact 

a. Generate greenhouse gas emissions, either directly or 
indirectly, that may have a significant impact on the 
environment? 

    

b. Conflict with an applicable plan, policy or regulation 
adopted for the purpose of reducing the emissions of 
greenhouse gasses? 

    

 
a,b. Emissions of greenhouse gases (GHGs) contributing to global climate change are 

attributable in large part to human activities associated with the industrial/manufacturing, 
utility, transportation, residential, and agricultural sectors. Therefore, the cumulative global 
emissions of GHGs contributing to global climate change can be attributed to every nation, 
region, and city, and virtually every individual on earth. An individual project’s GHG 
emissions are at a micro-scale level relative to global emissions and effects to global 
climate change; however, an individual project could result in a cumulatively considerable 
incremental contribution to a significant cumulative macro-scale impact. As such, impacts 
related to emissions of GHG are inherently considered cumulative impacts. 

  
Implementation of the Project would cumulatively contribute to increases of GHG 
emissions. Estimated GHG emissions attributable to future development would be 
primarily associated with increases of carbon dioxide (CO2) and, to a lesser extent, other 
GHG pollutants, such as methane (CH4) and nitrous oxide (N2O) associated with area 
sources, mobile sources or vehicles, utilities (electricity), water usage, wastewater 
generation, and the generation of solid waste. The primary source of GHG emissions for 
the Project would be mobile source emissions. The common unit of measurement for GHG 
is expressed in terms of annual metric tons of CO2 equivalents (MTCO2e/yr).  
 
Regulatory Context 
In September 2006, Assembly Bill (AB) 32 was enacted, which requires that statewide 
GHG emissions be reduced to 1990 levels by the year 2020. AB 32 delegated the authority 
for implementation to the CARB and directs the CARB to enforce the statewide cap. In 
accordance with AB 32, CARB prepared the Climate Change Scoping Plan (Scoping Plan) 
for California, which was approved in 2008 and subsequently revised in 2014 and 2017. 
The 2017 revision to the Scoping Plan updated the plan in compliance with Senate Bill 
(SB) 32. SB 32 codified emissions reduction targets for the year 2030, which had 
previously been established by Executive Order B-30-15. 
 
Per SMAQMD and Section 15183.5 of the CEQA Guidelines, a project may satisfy 
applicable GHG analysis requirements under CEQA by demonstrating compliance with a 
qualified CAP.14 Specifically, Section 15183.5 states the following: 
 

Lead agencies may analyze and mitigate the significant effects of greenhouse gas 
emissions at a programmatic level, such as in a general plan, a long-range 
development plan, or a separate plan to reduce greenhouse gas emissions. Later 
Project-specific environmental documents may tier from and/or incorporate by 
reference that existing programmatic review. Project-specific environmental 

 
14  Sacramento Metropolitan Air Quality Management District. Climate Action Planning in the Sacramento 

Metropolitan Air Quality Management District. November 2017. 
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documents may rely on an EIR containing a programmatic analysis of greenhouse 
gas emissions as provided in section 15152 (tiering), 15167 (staged EIRs) 15168 
(program EIRs), 15175-15179.5 (Master EIRs), 15182 (EIRs Prepared for Specific 
Plans), and 15183 (EIRs Prepared for General Plans, Community Plans, or 
Zoning). 

 
On February 27, 2019, the City of Elk Grove adopted an updated CAP that includes City-
wide goals and strategies for the reduction of GHG emissions. The CAP includes per 
capita GHG emissions targets for the City, which include the following:  7.6 
MTCO2e/yr/capita by 2020; 4.1 MTCO2e/yr/capita by 2030; and 1.4 MTCO2e/yr/capita by 
2050. The CAP targets are not intended to be used as thresholds of significance for 
individual project emissions under CEQA. Rather, the targets presented in the CAP are 
community-wide goals intended to demonstrate the City’s consistency with the State’s 
GHG reduction targets set forth in AB 32 and SB 32. In order to meet the City’s GHG 
emissions targets, the CAP sets forth a number of GHG emission reduction 
implementation measures. Individual projects that are consistent with the implementation 
measures of the CAP would be considered to meet the City’s emissions targets and, 
thereby, would not conflict with implementation of the CAP or the statewide emission 
reduction targets of AB 32 or SB 32.  
 
For informational purposes, GHG emissions resulting from construction and operations of 
the proposed Project were modeled using the CalEEMod emissions model under the 
same assumptions as discussed in Section III, Air Quality, of this IS/MND. The CO2 
intensity factor within CalEEMod was adjusted to reflect SMUD’s progress towards 
achieving the State’s Renewable Portfolio Standard (RPS) goals. Construction and 
operations of the proposed Project and the associated GHG emissions are discussed 
below, and all modeling outputs are included in Appendix A to this IS/MND. 
 
Construction GHG Emissions  
Construction-related GHG emissions constitute a temporary release and are, therefore, 
not typically expected to generate a significant contribution to global climate change, as 
global climate change is inherently a cumulative effect that occurs over a long period of 
time and is quantified on a yearly basis. Nonetheless, total construction-related GHG 
emissions were estimated to be 818.07 MTCO2e. Such emissions would be released over 
the course of the approximately 1.5-year construction period. As noted above, the 
emissions estimates presented herein are for disclosure purposes only and do not affect 
the conclusions of this analysis. 
 
Operational GHG Emissions  
The emissions of GHGs resulting from operations of the proposed Project were estimated 
using CalEEMod, and are presented in Table 5 below. As shown in the table, the 
anticipated GHG emission rate for the first operational year (2023) would be 1.75 
MTCO2e/yr/capita, which falls below the 2020 and 2030 GHG targets set forth in the CAP.  
 
As noted in the CAP, the 2020 and 2030 targets are the primary focus of the CAP, and 
the City’s long-term 2050 goal is not a specific reduction target that can or must be met 
currently in local plans. The results are presented for informational purposes only, 
because, as discussed above, the determination of significance for operational emissions 
is based on consistency with the City’s CAP. 
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Elk Grove CAP 
The Elk Grove CAP is considered a qualified plan for determining consistency with AB 32 
and SB 32 and, thus, determining the significance of project-related GHG emissions. The 
General Plan EIR concluded that, with implementation of the CAP, buildout of the City’s 
Planning Area would not conflict with any applicable plans, policies, or regulations adopted 
for the purpose of reducing the emissions of GHGs, and a less-than-significant impact 
would occur. As such, projects that are consistent with the CAP and implement all 
applicable CAP measures would result in less-than-significant impacts related to GHG 
emissions. While the proposed project includes a GPA request, Table 6 demonstrates that 
the VMT generated by the project would be less than that which was anticipated for the 
site in the General Plan and associated CAP. Thus, the project can rely upon the CAP for 
assessment of GHG emissions. 
 
Table 6, below, presents a consistency discussion for each of the applicable CAP 
measures.  
 

Table 6 
Elk Grove CAP Consistency 

CAP Implementation Measure Project Consistency 
BE-4. Building Stock: Encourage or 
Require Green Building Practices in 
New Construction 
Encourage new construction Projects to 
comply with CALGreen Tier 1 standards, 
including a 15 percent improvement over 
minimum Title 24 Part 6 Building Energy 
Efficiency Standards. 

Consistent with measure BE-4 and the City’s CAP, 
the proposed Project would comply with CALGreen 
Tier 1 standards. Implementation of Mitigation 
Measure VIII-1 would ensure compliance with this 
measure. 

BE-5. Building Stock: Phase in Zero 
Net Energy Standards in New 
Construction 
Phase in zero net energy (ZNE) 
standards for new construction, beginning 
in 2020 for residential Projects and 2030 
for commercial Projects. Specific phase-
in requirements and ZNE compliance 
standards will be supported by updates in 

The 2019 CBSC has begun phasing in ZNE 
requirements by requiring residential projects to 
meet 100 percent of their electricity needs through 
rooftop solar. The proposed project would 
incorporate sufficient rooftop space for solar ready 
zones which could supply at least 15 percent of 
annual energy demands generated by the proposed 
project. Therefore, the Project would comply with 
this measure.  

Table 5 
Maximum Unmitigated Operational GHG Emissions 

Operational Emission Source Annual GHG Emissions  
Area 2.56 MTCO2e/yr 

Energy 73.52 MTCO2e/yr 
Mobile 728.59 MTCO2e/yr 

Solid Waste 34.24 MTCO2e/yr 
Water 14.53 MTCO2e/yr 

Total Annual Operational GHG Emissions1 853.44 MTCO2e/yr 
GHG Emissions per Capita2 1.75 MTCO2e/yr/resident 
1 Rounding may result in small differences in summation. 
2 853.44 MTCO2e/yr / 487 residents = 1.75 MTCO2e/yr/capita 
 
Source: CalEEMod, December 2020 (see Appendix A). 
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the triennial building code updates, 
beginning with the 2019 update. 
BE-6. Building Stock: Electrification in 
New and Existing Residential 
Development 
Encourage and incentivize new 
residential developments to include all-
electrical appliances and HVAC systems 
in the design of new Projects. Support 
local utilities in implementing residential 
retrofit programs to help homeowners 
convert to all electrical appliances and 
HVAC systems. Explore the feasibility of 
phasing in minimum standards for all-
electric developments. 

Implementation of Mitigation Measure VIII-1 would 
ensure compliance with this measure. 
  

BE-7. Building Stock: Solar 
Photovoltaics in New and Existing 
Residential and Commercial 
Development 
Encourage and require installation of on-
site solar photovoltaic (PV) in new single-
family and low-rise multi-family 
developments. Promote installation of on-
site PV systems in existing residential and 
commercial development 

As noted above, the proposed project would 
incorporate sufficient rooftop space for solar ready 
zones which could supply at least 15 percent of 
annual energy demands generated by the proposed 
project. Therefore, the Project would comply with 
the intent of this measure.  

TACM-2. Transit-Oriented  
Development 
Support higher-density, compact 
development along transit by placing 
high-density, mixed-use sites near transit 
opportunities. 

The Project would include construction of high-
density residential uses. In addition, multiple bus 
stops are located near the Project site, including a 
sheltered bus stop along the northern frontage of the 
project site east of Laguna Main Street and an 
unsheltered bus stop along the southern side of the 
Laguna West Plaza east of Laguna Main Street. As 
such, the Project would comply with this measure. 

TACM-4. Pedestrian and Bicycle Travel 
Provide for safe and convenient 
pedestrian and bicycle travel through 
implementation of the Bicycle, 
Pedestrian, and Trails Master Plan and 
increased bicycle parking standards. 

In 2014, the City adopted the Bicycle, Pedestrian, 
and Trails Master Plan. As noted therein, Class II 
bike lanes are currently available along Laguna 
Boulevard, and Class III bike lanes are available 
along Lakepoint Drive. Such bike lanes connect to 
the City-wide network of bike trails. Future bike trails 
are planned along Laguna Main Street, directly 
north of the Project site. Planned bike trails are not 
identified within the Project site and, therefore, 
implementation of the Project would not impede the 
development of any bicycle facilities that are 
planned for development in the Bicycle, Pedestrian, 
and Trails Master Plan. 
 
Paved sidewalks are present along all frontages of 
the Project site. In addition, the Project would 
provide for attached sidewalks between the 
proposed buildings, and a curb ramp and marked 
crossway to the bus stop along Vaux Avenue. The 
Project would not alter the existing sidewalks and 
bike lanes located along the Project frontages. As 
such, the Project would comply with this measure. 
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TACM-6. Limit Vehicle Miles Traveled 
Achieve a 15 percent reduction in daily 
VMT compared to existing conditions 
(2015) for all new development in the 
City, consistent with state-mandated VMT 
reduction targets for land use and 
transportation Projects. 

A 15 percent reduction in VMT from existing (2015) 
conditions is demonstrated by conformance with the 
General Plan’s land use and cumulative VMT limits. 
The land use VMT limit for High Density Residential 
is 20.6 VMT per service population. As described in 
further detail in Section XVII, Transportation, the 
proposed Project would result in a VMT per service 
population of 20.2, thus, meeting the land use VMT 
limit. Therefore, the Project would not exceed the 
City’s VMT limit for the proposed land use 
designation, and the Citywide cumulative limit of 
6,367,833 VMT would not be exceeded. 

TACM-8. Tier 4 Final Construction 
Equipment 
Require all construction equipment used 
in Elk Grove to achieve EPA-rated Tier 4 
Final diesel engine standards by 2030 
and encourage the use of electrified 
equipment where feasible. 

Consistent with measure TACM-8, the Project 
applicant has indicated that all construction 
equipment would be EPA-rated Tier 4. Considering 
construction would occur in 2021 and 2022 and 
would be completed prior to 2030, the Project would 
not be required to use entirely Tier 4 Final 
construction equipment.  Implementation of 
Mitigation Measure VIII-1 would ensure compliance 
with the general intent of this measure.  

TACM-9. EV Charging Requirements 
Adopt an electric vehicle (EV) charging 
station ordinance that establishes 
minimum EV charging standards for all 
new residential and commercial 
development. Increase the number of EV 
charging stations at municipal facilities 
throughout the City. 

Per Section 23.58.120 of the City’s Municipal Code, 
new multi-family residential development projects 
shall include dedicated EV charging spaces. 
Consistent with the Code, the project would be 
required to provide at least six EV charging spaces 
and at least six EV ready spaces for future 
installation of additional EV charging infrastructure.  
Compliance with the City’s Municipal Code would 
ensure that the proposed Project provides sufficient 
EV charging infrastructure to comply with this 
suggested measure. 

Source: City of Elk Grove. Climate Action Plan: 2018 Update. January 2019. 
 
As shown above, with implementation of Mitigation Measure VIII-1, the Project would 
comply with all applicable measures presented within the CAP. However, without the 
required implementation of Mitigation Measure VIII-1, consistency with several measures 
cannot be ensured at this time, and a potentially significant impact could occur. 
 
Conclusion 
As noted previously, the City’s CAP was established to ensure the City’s compliance with 
the statewide GHG reduction goals required by AB 32 and SB 32. As demonstrated in the 
table above, implementation of Mitigation Measure VIII-1 would be required to ensure 
consistency with all applicable measures within the City’s CAP. As such, without 
mitigation, the Project could not generate GHG emissions, either directly or indirectly, that 
may have a significant impact on the environment, or conflict with any applicable plan, 
policy, or regulation adopted for the purpose of reducing the emissions of GHGs, and a 
potentially significant impact could occur.  
 
Mitigation Measure(s) 
Implementation of the following mitigation measure would reduce the above potential 
impact to a less-than-significant level.  
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VIII-1. Prior to issuance of any grading or building permits, Project Building Plans 
shall demonstrate compliance with the following applicable measures 
included in the City’s Climate Action Plan, to the satisfaction of the City of 
Elk Grove Development Services Department: 

• The Project shall comply with 2019 CALGreen Tier 1 standards,
including a 15 percent improvement over minimum Title 24, Part 6,
Building Energy Efficiency Standards (CAP Implementation
Measure BE-4).

• At least 10 percent of all units shall include all-electric appliances
and HVAC systems, including, but not limited to, (A) a heat pump
water heater with a minimum Uniform Energy Factor of 2.87, and
(B) an induction cooktop/range for all cooking surfaces in the unit
(CAP Implementation Measure BE-6).

• A minimum of 25 percent of the off-road construction fleet used
during construction of the Project shall include Environmental
Protection Agency certified off-road Tier 4 diesel engines (or better)
(CAP Implementation Measure TACM-8).
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IX. HAZARDS AND HAZARDOUS 
MATERIALS. 

Would the project: 

Potentially 
Significant 

Impact 

Less-Than-
Significant 

with 
Mitigation 

Incorporated 

Less-Than-
Significant 

Impact 
No 

Impact 

a. Create a significant hazard to the public or the 
environment through the routine transport, use, or 
disposal of hazardous materials? 

    

b. Create a significant hazard to the public or the 
environment through reasonably foreseeable upset and 
accident conditions involving the likely release of 
hazardous materials into the environment? 

    

c. Emit hazardous emissions or handle hazardous or 
acutely hazardous materials, substances, or waste within 
one-quarter mile of an existing or proposed school? 

    

d. Be located on a site which is included on a list of 
hazardous materials sites compiled pursuant to 
Government Code Section 65962.5 and, as a result, 
would it create a significant hazard to the public or the 
environment? 

    

e. For a project located within an airport land use plan or, 
where such a plan has not been adopted, within two miles 
of a public airport or public use airport, would the project 
result in a safety hazard or excessive noise for people 
residing or working in the project area? 

    

f. Impair implementation of or physically interfere with an 
adopted emergency response plan or emergency 
evacuation plan? 

    

g. Expose people or structures, either directly or indirectly, 
to the risk of loss, injury or death involving wildland fires?     

 
Discussion 
a. Residential land uses are not typically associated with the routine transport, use, disposal, 

or generation of substantial amounts of hazardous materials. Future residents may use 
common household cleaning products, while landscaping maintenance activities may 
require the use of fertilizers and herbicides on-site, any of which could contain potentially 
hazardous chemicals; however, such products would be expected to be used in 
accordance with label instructions. Due to the amount anticipated to be utilized on the site, 
routine use of such products would not represent a substantial risk to public health or the 
environment. In addition, the City provides a special waste collection center for the proper 
disposal of household hazardous wastes. Therefore, the Project would not create a 
significant hazard to the public or the environment through the routine transport, use, or 
disposal of hazardous materials, and a less-than-significant impact would occur.  

 
b. The following discussion provides an analysis of potential hazards and hazardous 

materials associated with upset or accident conditions related to the proposed 
construction activities and existing on-site conditions. 

 
Construction Activities 
Construction activities associated with the Project would involve the use of heavy 
equipment, which would contain fuels and oils, and various other products such as 
concrete, paints, and adhesives. Small quantities of potentially toxic substances (e.g., 
petroleum and other chemicals used to operate and maintain construction equipment) 
would be used at the Project site and transported to and from the site during construction. 
However, the Project contractor would be required to comply with all California Health and 
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Safety Codes and local City ordinances regulating the handling, storage, and 
transportation of hazardous and toxic materials. Pursuant to California Health and Safety 
Code Section 25510(a), except as provided in subdivision (b),15 the handler or an 
employee, authorized representative, agent, or designee of a handler, shall, upon 
discovery, immediately report any release or threatened release of a hazardous material 
to the unified program agency (in the case of the Project, the Sacramento County 
Department of Health Services) in accordance with the regulations adopted pursuant to 
this section. The handler or an employee, authorized representative, agent, or designee 
of the handler shall provide all State, city, or county fire or public health or safety personnel 
and emergency response personnel with access to the handler's facilities. In the case of 
this Project, the contractor is required to notify the Sacramento County Department of 
Health Services in the event of an accidental release of a hazardous material, who would 
then monitor the conditions and recommend appropriate remediation measures.  
 
Existing On-Site Hazardous Materials 
A Phase I Environmental Site Assessment (ESA) was prepared for the Project by 
Youngdahl Consulting Group, Inc. in November 2020 (Appendix D). The Phase I ESA 
included a site visit; historical research regarding past onsite conditions and usage; review 
of regulatory agency listings and records, including an agency database report; and review 
of a user questionnaire. 
 
Potential findings per the Phase I ESA can include recognized environmental conditions 
(RECs), controlled RECs (CRECs), and historical RECs (HRECs). An REC is defined as 
“the presence or likely presence of any hazardous substances or petroleum products in, 
on, or at least at a property due to release to the environment, under conditions indicative 
of a release to the environment, or under conditions that pose a material threat of a future 
release to the environment.” The term includes hazardous substances or petroleum 
products even under conditions in compliance with regulatory laws. CRECs are similarly 
defined as an REC resulting from a past release of hazardous substances or petroleum 
products that have been addressed to the satisfaction of the applicable regulatory 
authority, but with the aforementioned hazardous substances or products allowed to 
remain in place subject to the implementation of required controls. HRECs are a past 
release of any hazardous substances or petroleum products that has occurred in 
connection with the property and has been addressed to the satisfaction of the applicable 
regulatory authority.  
 
Per the Phase I ESA prepared for the project site by Youngdahl Consulting Group,16 a 
review of historical and aerial photographs and USGS topographic maps indicate that the 
Project site has consisted of vacant, regularly disked land since at least 1937. The site 
has not been developed with previous structures or used for agricultural purposes; 
therefore, environmental risks associated with the use of pesticides, herbicides, 
termiticides, asbestos-containing materials, and/or lead-based paint would not occur. 
Based on the above analysis of historical uses of the Project site, HRECs do not exist in 
relation to the Project site. 
 

 
15  Subdivision (a) does not apply to a person engaged in the transportation of a hazardous material on a highway 

that is subject to, and in compliance with, the requirements of Sections 2453 and 23112.5 of the Vehicle Code. 
16  Youngdahl Consulting Group, Inc. Laguna Apartments, Sacramento County APNs 119-1110-009, -010, -013, & -

014, Elk Grove, California. November 2020. 
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The Project site setting currently contains primarily disked, bare land that is bisected by 
the north-south trending Laguna Main Street through the center of the site. Utilities were 
observed to run around the periphery of the site, and polyvinyl chloride (PVC) stub-outs 
and transformer boxes were observed along the peripheries and within the northern and 
southern portions of the site. Upon site reconnaissance, the transformers were observed 
to be in good condition; did not contain leaks, and were mounted on concrete pads. The 
PVC pipes similarly did not pose environmental concerns. Based on site reconnaissance, 
the current conditions of the project site, including the utilities stub-outs and an on-site bus 
stop located along Vaux Avenue, do not indicate the presence of RECs, CRECs, or other 
risks related to potential environmental hazards. 

 
However, the Phase I ESA identified several adjacent properties surrounding the project 
site that have historically used and/or currently use hazardous substances and materials 
which pose environmental risks to the Project site. Specifically, Lakeside 
Cleaners/Martinizing Dry Cleaning, located 130 feet north of the Project Site at 9098/9097 
Laguna Main Street, has a recorded history of using DF 2000, hydrocarbon solvent, 
tetrachloroehylene (PCE), and petroleum distillate on-site. PCE was reported as being 
used on-site as recently as 2012 and in quantities between 15 and 30 gallons. Recent 
records show that the site now uses DF-2000, a petroleum hydrocarbon that contains 
naphthalene.  
 
Youngdahl Consulting Group noted that the dumping of wastewater with remnant 
hazardous chemicals into sewer drains is common for dry cleaning businesses. Drained 
wastewater containing hazardous materials from the neighboring dry-cleaning business 
would flow into the municipal sanitary sewer lines located within Vaux Avenue, which runs 
along the northern boundary of the Project site. If the sewer lines within Vaux Avenue 
were to contain leaks, the potential exists for nearby soils and possibly groundwater to 
have been impacted by soil vapor intrusion risks. Vapor intrusion is the term used to 
describe the migration of volatile organic compounds (VOCs) via soil vapor from the sub-
surface soil and/or groundwater upward into buildings, potentially causing unacceptable 
chemical exposure for building occupants. Vapor intrusion within the Project site due to 
the wastewater hazards generated by the dry-cleaning business would be considered a 
potential REC. 
 
Two additional surrounding properties have been identified pertaining to the use of and/or 
on-site location of hazardous materials. An Apple distribution center located at 2911 
Laguna Boulevard, less than 0.25-mile north of the Project site, is a permitted underground 
storage tank (UST) site and also contains reportable quantities of hazardous materials, 
including up to 2,400 gallons of diesel fuel contained in above-ground and underground 
storage tanks, sulfuric acid, lead acid batteries, and small quantities of miscellaneous 
chemicals and E-waste. However, significant violations or releases of hazardous materials 
at the Apple distribution center have not been recorded. In addition, soil samples in the 
area of the fuel islands and USTs located at the Shell Service Station located at 9100 
Harbour Point Drive, approximately 0.8-mile east of the site, were found to have notable 
concentrations of gasoline, methyl tert butyl ether (MTBE) and tert butyl alcohol (TBA), 
with MTBE being the primary chemical of concern with some elevated gasoline in the core 
area of an offsite plume. Groundwater flow direction is toward the northeast, and the core 
of the plume is located northeast of the source area. However, the Project site is located 
over 2,500 feet from the core area of the groundwater plume and is cross-gradient from 
the Shell Service Station; therefore, Youngdahl Consulting Group determined that the 
contaminant plume is unlikely to affect groundwater beneath the Project site.  
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It should also be noted that two additional permitted USTs in the project vicinity are located 
at the Laguna 76 (2323 Laguna Boulevard) and the 7-Eleven #41229 (9146 Harbour Point 
Drive). However, the USTs were determined not to pose an environmental risk to the 
Project site due to the distance of the USTs from the site and a lack of recorded leaks or 
violations regarding operation of the USTs. 

 
Conclusion 
Current and historical uses of the Project site do not provide evidence of RECs, CRECs, 
HRECs, or other risks related to potential environmental hazards. The four USTs within 
the project vicinity, in addition to the hazardous materials located at the nearby Apple 
distribution center and the groundwater plume associated with the Shell Service Station, 
would also not pose environmental hazards to the project site due to the distance between 
the hazardous sources and the project site and/or the nonexistence of reported violations 
or leaks. However, due to the potential for contaminated wastewater generated by 
Lakeside Cleaners/Martinizing Dry Cleaning to have leaked from sanitary sewer lines 
within Vaux Avenue, a potentially significant impact related to vapor intrusion may 
occur. 
 
The Phase I ESA prepared for the Project recommends that a site-specific vapor intrusion 
evaluation be performed by collecting soil gas samples along the Project site boundary 
adjacent to Vaux Avenue, nearest to the dry cleaner location, in order to analyze the 
potential for dry cleaning solvents and petroleum distillates to have contaminated on-site 
soils. Performance of a site-specific vapor intrusion evaluation by the project applicant as 
recommended by Youngdahl Consulting Group and required by Mitigation Measure IX-1 
below would ensure that a less-than-significant impact would occur related to the exposure 
of the public or environment to reasonably foreseeable upset and accident conditions 
involving the release of hazardous materials. 
 
Mitigation Measure(s) 
Implementation of the following mitigation measure would reduce the above impact to a 
less-than-significant level. 

 
IX-1.  Prior to initiation of grading activities, the project applicant shall complete 

an analysis of the soils along the northern Project site boundary adjacent 
to Vaux Avenue, nearest to the dry cleaner location, to determine whether 
substantial concentrations of dry cleaning solvents, petroleum distillates, or 
other soil contaminants are present above the applicable direct exposure 
Environmental Screening Levels (ESLs) set by the Regional Water Quality 
Control Board, the residential screening levels set by the Department of 
Toxic Substances Control’s Human Health Risk Assessment Note 3, and/or 
the U.S. Environmental Protection Agency’s Regional Screening Levels for 
Region 9. If contaminants are not detected above applicable ESLs/RSLs, 
then further mitigation is not required. If contaminants are detected above 
the applicable ESLs/RSLs, then the soils shall be remediated by off-hauling 
to a licensed landfill facility. Such remediation activities shall be performed 
by a licensed hazardous waste contractor (Class A) and contractor 
personnel that have completed 40-hour OSHA hazardous training. The 
results of soil sampling and analysis, as well as verification of proper 
remediation and disposal, shall be submitted to the City’s Development 
Services Department for review and approval. 
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c. As discussed above, hazardous materials would not be emitted during construction or 
operation of the Project. The Project site is located approximately 0.5-mile north of the 
nearest school, Joseph Sims Elementary. Therefore, the Project would have no impact 
related to hazardous emissions or the handling of hazardous or acutely hazardous 
materials, substances, or waste within one-quarter mile of an existing or proposed school.  
 

d. Per the SWRCB GeoTracker data management system, the Project site is not located on 
a list of hazardous materials sites compiled pursuant to Government Code Section 
65962.5.17 Therefore, the Project would not create a significant hazard to the public or the 
environment associated with such, and no impact would occur.  

 
e. The nearest airport to the site is the private use Borges-Clarksburg Airport, located 

approximately 2.37 miles west of the site. As such, the Project site is not located within 
two miles of any public airports or private airstrips, and does not fall within an airport land 
use plan area. Therefore, no impact related to a safety hazard for people residing or 
working in the Project area related to such would occur.  

 
f. As noted in the City’s General Plan EIR, Elk Grove participates in the multijurisdictional 

Sacramento County Local Hazard Mitigation Plan (LHMP), last updated in 2016.18 The 
purpose of the LHMP is to guide hazard mitigation planning to better protect the people 
and property of the County from the effects of hazard events. The Sacramento LHMP 
includes policies and programs for participating jurisdictions to implement that reduce the 
risk of hazards and protect public health, safety, and welfare. In addition to participating in 
the County’s LHMP, the City of Elk Grove maintains an Emergency Operations Plan (EOP) 
that provides a strategy for the City to coordinate and conduct emergency response. The 
intent of the EOP is to provide direction on how to respond to an emergency from the initial 
onset, through an extended response, and into the recovery process. 
 
The Project would not alter the existing roadway configuration in the project vicinity. Thus, 
the Project would not physically interfere with the LHMP or the EOP, particularly with 
identified emergency routes. Therefore, the Project would not interfere with an emergency 
evacuation or response plan, and a less-than-significant impact would occur. 

 
g. According to the City of Elk Grove General Plan EIR, the City does not contain any areas 

that are designated as moderate, high, or very high Fire Hazard Severity Zones (FHSZs).19 
In addition, the Project site is surrounded by existing development and is located within 
an urban area within the City. Thus, the potential for wildland fires to reach the Project site 
would be relatively limited. Furthermore, all new development within the Project site would 
be required per the California Fire Code to incorporate ignition resistant construction 
standards such as ignition-resistant materials and design to resist the intrusion of flame 
or embers projected by a vegetation fire (wildfire exposure). Therefore, the Project would 
not expose people or structures to the risk of loss, injury or death involving wildland fires, 
including where wildlands are adjacent to urbanized areas or where residences are 
intermixed with wildlands, and a less-than-significant impact would occur. 

 
17  State Water Resources Control Board. GeoTracker. Available at: https://geotracker.waterboards.ca.gov/. 

Accessed August 2020. 
18  City of Elk Grove. General Plan Update Draft Environmental Impact Report [pg. 5.8-13]. February 2019. 
19  City of Elk Grove. General Plan Update Draft Environmental Impact Report [pg. 5.11-1]. February 2019. 
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X. HYDROLOGY AND WATER 
QUALITY. 

Would the project: 

Potentially 
Significant 

Impact 

Less-Than-
Significant 

with 
Mitigation 

Incorporated 

Less-Than-
Significant 

Impact 
No 

Impact 

a. Violate any water quality standards or waste discharge 
requirements or otherwise substantially degrade surface 
or ground water quality? 

    

b. Substantially decrease groundwater supplies or interfere 
substantially with groundwater recharge such that the 
project may impede sustainable groundwater 
management of the basin? 

    

c. Substantially alter the existing drainage pattern of the 
site or area, including through the alteration of the course 
of a stream or river or through the addition of impervious 
surfaces, in a manner which would: 

    

i. Result in substantial erosion or siltation on- or 
off-site;     

ii. Substantially increase the rate or amount of 
surface runoff in a manner which would result 
in flooding on- or offsite; 

    

iii. Create or contribute runoff water which would 
exceed the capacity of existing or planned 
stormwater drainage systems or provide 
substantial additional sources of polluted 
runoff; or 

    

iv. Impede or redirect flood flows?     
d. In flood hazard, tsunami, or seiche zones, risk release of 

pollutants due to project inundation?     

e. Conflict with or obstruct implementation of a water quality 
control plan or sustainable groundwater management 
plan? 

    

 
Discussion 
a. The following discussion provides a summary of the Project’s potential to violate water 

quality standards/waste discharge requirements or otherwise degrade water quality during 
construction and operation.  

 
Construction 

 During the early stages of Project construction activities, topsoil would be exposed due to 
grading, trenching for utilities, and other standard ground-disturbing activities. After 
grading and prior to overlaying the ground surface with impervious surfaces and 
structures, the potential exists for wind and water erosion to discharge sediment and/or 
urban pollutants into stormwater runoff, which could adversely affect water quality 
downstream. 

 
The SWRCB regulates stormwater discharges associated with construction activities 
where clearing, grading, or excavation results in a land disturbance of one or more acres. 
The City’s National Pollutant Discharge Elimination System (NPDES) permit requires 
applicants to show proof of coverage under the State’s General Construction Permit prior 
to receipt of any construction permits. The State’s General Construction Permit requires 
that subject projects must file a Notice of Intent with the SWRCB and develop a site-
specific Storm Water Pollution Prevention Plan (SWPPP). A SWPPP describes Best 
Management Practices (BMPs) to control or minimize pollutants from entering stormwater 
and must address both grading/erosion impacts and non-point source pollution impacts of 
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the development project. BMPs include, but are not limited to, tracking controls, perimeter 
sediment controls, drain inlet protection, wind erosion/dust controls, and waste 
management control. Because the Project would disturb greater than one acre of land, the 
Project would be subject to the requirements of the State’s General Construction Permit. 

Operation 
The proposed residential uses would not involve operations typically associated with the 
generation or discharge of polluted water. Thus, typical operations on the Project site 
would not violate any water quality standards or waste discharge requirements, nor 
degrade water quality. However, addition of the impervious surfaces on the site would 
result in the generation of urban runoff, which could contain pollutants if the runoff comes 
into contact with vehicle fluids on parking surfaces and/or landscape fertilizers and 
herbicides.  

The NPDES discharge requirements address waste discharge, such as stormwater, from 
municipal separate storm sewer systems (MS4s).20 The City jointly participates as an MS4 
permittee, together with Citrus Heights, Folsom, Galt, Rancho Cordova, Sacramento, and 
the County of Sacramento. NPDES permit terms are five years. The current region-wide 
permit (Order No. R5- 2016-0040) adopted by the Central Valley RWQCB in June 2016 
allows each permittee to discharge urban runoff from MS4s in its respective municipal 
jurisdiction, and requires Phase I MS4 permittees to enroll under the region-wide permit 
as their current individual permits expire. Regional MS4 permit activities are managed 
jointly by the Sacramento Stormwater Quality Partnership, which consists of the seven 
jurisdictions covered by the permit. Under the permit, each permittee is also responsible 
for ensuring that stormwater quality management plans are developed and implemented 
that meet the discharge requirements of the permit. Under the 2016 permit, measures 
should be included in the stormwater quality management plans that demonstrate how 
new development would incorporate low-impact development (LID) design in projects. The 
City’s Department of Public Works is responsible for ensuring its specific MS4 permit 
(Order No. R5-2016-0040-005) requirements are implemented. Compliance with the MS4 
permit, as regulated through Chapter 15.12 of the City’s Municipal Code, would ensure 
that impacts to water quality standards or waste discharge requirements would not occur 
during operation of the Project. 

The Preliminary Grading and Drainage Plan prepared for the Project shows that the 
Project would comply with all City stormwater requirements related to water quality (see 
Figure 10 and Figure 11). Stormwater within the project site would be captured by a series 
of stormwater planters and bioswales. The stormwater planters would be located within 
the medians of the parking area, allowing runoff from the parking area to drain into the 
planters through an underground thru-sidewalk drain. The stormwater planter would treat 
stormwater primarily by filtering runoff slowly through an active 18-inch layer of soil and 
one foot of crushed rock, allowing for removal of pollutants. The bioswales would be 
located along the perimeters of the project site, between the proposed apartment buildings 
and sidewalks. The bioswales would be designed similarly to the stormwater planters, 
utilizing an active 18-inch layer of soil and one foot of crushed rock to filter stormwater and 
remove pollutants. Pavement surrounding the bioswales would be sloped at a 3:1 ratio in 
order to maximize stormwater capture. Following treatment within the stormwater planters 
and bioswales, stormwater would be captured by a drainage inlet and discharged into the 
City’s storm drain system by way of new 12-inch storm drains. 

20  City of Elk Grove. General Plan Update Draft Environmental Impact Report [pg. 5.9-22]. February 2019. 
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Based on the above, the Project would comply with the water quality requirements 
established by Chapter 15.12 of the City’s Municipal Code, the SWRCB, and the RWQCB. 
Therefore, during operation, the Project would comply with all relevant water quality 
standards and waste discharge requirements, and would not degrade water quality. 

 
Conclusion 
Based on the Preliminary Grading and Drainage Plan prepared for the Project, the Project 
would comply with all applicable regulations during operation, does not involve uses 
associated with the generation or discharge of polluted water, and would be designed to 
adequately treat stormwater runoff from the site prior to discharge. However, a SWPPP 
has not yet been prepared for the project. Without preparation of a SWPPP, proper 
implementation of BMPs cannot be ensured at this time, and the Project’s construction 
activities and operations could result in an increase in erosion, and consequently affect 
water quality. Therefore, a potentially significant impact related to water quality and 
waste discharge requirements could occur. With implementation of Mitigation Measures 
X-1 and X-2, which would ensure that adequate BMPs are incorporated during 
construction and operation in accordance with SWRCB regulations, the Project would 
result in a less-than-significant impact with regard to violation of water quality standards 
and degradation of water quality.  
 
Mitigation Measure(s) 
Implementation of the following mitigation measure would reduce the above impact to a 
less-than-significant level. 
 
X-1.  Prior to issuance of grading permits, the contractor shall prepare a Storm 

Water Pollution Prevention Plan (SWPPP) for review and approval by the 
RWRCB. The developer shall file the Notice of Intent (NOI) and associated 
fee to the SWRCB. The SWPPP shall serve as the framework for 
identification, assignment, and implementation of BMPs. The contractor 
shall implement BMPs to reduce pollutants in stormwater discharges to the 
maximum extent practicable. Construction (temporary) BMPs for the 
project may include, but are not limited to: fiber rolls, straw bale barrier, 
straw wattles, storm drain inlet protection, velocity dissipation devices, silt 
fences, wind erosion control, stabilized construction entrance, 
hydroseeding, revegetation techniques, and dust control measures. The 
SWPPP shall be submitted to the Director of Public Works/City Engineer 
for review and approval and shall remain on the project site during all 
phases of construction. Following implementation of the SWPPP, the 
contractor shall subsequently demonstrate the SWPPP’s effectiveness and 
provide for necessary and appropriate revisions, modifications, and 
improvements to reduce pollutants in stormwater discharges to the 
maximum extent practicable. 

 
X-2.  Prior to approval of improvement plans, the Project improvement plans 

shall demonstrate, to the satisfaction of the City Engineer, that the Project 
design is compliant with the City of Elk Grove MS4 permit (Order No. R5-
2016-0040-005), consistent with Chapter 15.12 of the City’s Municipal 
Code.  

 
b,e. Water for the project site would be supplied by the Sacramento County Water Agency 

(SWCA). The SCWA pumps groundwater from the South American Sub-basin, as defined 
by the California Department of Water Resources (DWR) Bulletin 118. The Sacramento 
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Central Groundwater Authority (SCGA) manages groundwater in the Central Basin portion 
of the South American Subbasin within which the Project site is located. Currently, SCGA 
is undergoing discussions with other groundwater basin users of the South American 
Subbasin to evaluate options for formation of a Groundwater Sustainability Agency and 
development of a Groundwater Sustainability Plan (GSP), consistent with the 
requirements of the Sustainable Groundwater Management Act (SGMA). However, DWR 
has not approved a GSP for the Subbasin at this time. 

 
 Given that the project site represents a relatively small area compared to the size of the 

groundwater basin, the site does not currently represent a substantial source of 
groundwater recharge. In addition, the proposed landscaped areas within the project site 
would continue to allow stormwater runoff to percolate into underlying soils, thereby 
contributing to groundwater recharge. Although the Project would require a GPA to amend 
the site’s current General Plan land use designation from CC to RMU, the project site has 
been previously designated for urban development and the loss of groundwater infiltration 
at the site due to development has been previously anticipated in the General Plan EIR. 
Overall, the Project would result in a less-than-significant impact with respect to 
substantially decreasing groundwater supplies or interfering substantially with 
groundwater recharge such that the project would impede sustainable groundwater 
management of the basin. 

 
ci-iii. Per the 2015 Stormwater Drain Management Plan (SDMP), the project site is located 

within the Laguna West Channel watershed, which lies in the western part of the City and 
covers approximately 1,500 acres. The eastern part of the watershed is drained by an 
underground pipe system that generally conveys runoff to the west toward the Laguna 
West Channel. The Laguna West Channel is a constructed channel that begins just north 
of Laguna Boulevard and west of the Union Pacific Railroad. From that point, the channel 
travels north for approximately 2,400 feet to the City limits where it turns to the west and 
continues to Interstate 5. The channel crosses under the freeway and exists the City in 
three eight-foot by 12-foot box culverts and discharges into the Beach Stone Lakes area 
west of the freeway.  

 
The eastern portion of the Laguna West Channel watershed is served by an underground 
pipe network that includes large trunk pipes up to 108-inches in diameter. The channel is 
also served by two detention basins. Detention Basin L-1 is located within the north end 
of the watershed adjacent to the Laguna West Channel and provides approximately 3.9 
acre-feet (AF) of stormwater quality treatment volume and 30.1 AF of flood control storage 
for a tributary area of approximately 167 acres. Detention Basin L-2 is located at the 
upstream end of the Laguna West Channel and provides approximately 3.9 AF of 
stormwater quality treatment volume and 18 AF of flood control storage for a tributary area 
of approximately 110 acres. For all storm events, including the two-year, 10-year, and 
100-year storm event, the drainage systems within the watershed are anticipated to 
exceed performance criteria; flooding of building pads is not anticipated to occur, and the 
few locations projected to experience street flooding would not experience flooding above 
the top of the curb. Overall, the existing major drainage facilities serving the project area 
are anticipated to provide adequate capacity for stormwater drainage at full buildout, and 
drainage improvements were not recommended for the Laguna West Channel Watershed 
by the 2015 SDMP. 
 
The project site is currently undeveloped and consists of ruderal grasses that are regularly 
disked. Implementation of the Project would involve development of 148 multi-family 
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residences and associated improvements, including two large parking lots, two small 
clubhouses, a pool and spa, and outdoor eating and common areas. Development of the 
Project would result in an increase in impervious surfaces on the Project site, which would 
alter the existing drainage pattern of the site. As noted in the General Plan EIR, Section 
16.44 of the City’s Municipal Code requires projects that would increase drainage flows 
and have the potential to exceed the capacity of existing drainage facilities to identify, on 
project plans, the improvements needed to accommodate the increased flows. As noted 
previously, such improvements must comply with the performance standards set forth in 
the regional NPDES MS4 permit. As required by Mitigation Measure X-2, consistent with 
Section 16.44 of the Municipal Code, the Project would include appropriate site design 
measures, source controls, and hydraulically-sized stormwater treatment measures to 
limit the rate and amount of stormwater runoff leaving the site. 
 
Stormwater draining from impervious surfaces within the project site would be captured 
by new stormwater planters located within the medians of the parking area and bioswales 
located along the perimeters of the Western and Eastern parcels. The stormwater planters 
and bioswales would treat stormwater primarily by filtering runoff slowly through an active 
layer of soil, allowing for removal of pollutants prior to discharging into existing city 
infrastructure. New evergreen and deciduous trees on the project site would also act as 
“interceptor trees,” which would intercept rain water on their leaves and branches, allowing 
rain water to evaporate or run down the branches and trunk of the tree where it readily 
infiltrates into the soil. 
 
The Drainage Study prepared for the Project by Peabody Engineering analyzed both 
project parcel shed areas using the Commercial Sites: LID Credits and Treatment BMP 
Sizing Calculations Worksheet (Appendix E).21 Per the LID calculations, the total effective 
shed area managed by capture-and-use, bioretention, and/or infiltration BMPs would be 
approximately 0.95 acres in the Western Parcel and 0.93 acres in the Eastern Parcel. 
Peabody Engineering determined that the stormwater infrastructure proposed in both 
parcels, including the proposed interceptor trees, porous pavements, bioswales, and 
stormwater planters, would be sufficient to treat stormwater generated by new impervious 
surfaces at the project site and both parcels would be LID compliant; therefore, the entire 
project site meets stormwater quality requirements.  

 
Following on-site treatment in the western parcels, stormwater from DMAs W1, W4, and 
W5 would be collected and outfall into the 15-inch drainage main in Vaux Avenue. DMA 
W2 would outfall into the 15-inch drainage main in Vaux Avenue at a separate connection. 
DMA W3 would outfall into the 30-inch drainage main in Laguna Main Street, and DMA 
W6 would outfall into the 18-inch drainage main in Renwick Avenue. Following on-site 
treatment in the eastern parcels, DMA E1 would outfall into the 21-inch drainage main in 
Vaux Avenue, and DMA E2 would outfall into the same main in Vaux Avenue at a separate 
connection. DMA E3 would outfall into the 30-inch drainage main in Laguna Main Street, 
while DMA E4 and E5 would be collected and outfall into the 18-inch drainage main in 
Peets Street. DMA E6 would outfall into the 24-inch main in Renwick Avenue. It should be 
noted that the existing drainage infrastructure within the Laguna West Channel has been 
determined to have sufficient capacity to provide adequate flood protection and treatment 
of stormwater runoff generated by the project site. 
 

 
21  Peabody Engineering. Drainage Study Narrative for Laguna Main Apartments. City of Elk Grove, California. 

February 9, 2021. 
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The Project’s compliance with the City’s regional NPDES MS4 permit and the City of Elk 
Grove’s Stormwater Management Program would ensure that the Project would not 
substantially alter the existing drainage pattern of the site or area in a manner which would 
result in substantial erosion or siltation on- or off-site, substantially increasing the rate or 
amount of surface runoff in a manner which would result in flooding on- or offsite, or 
creating or contributing runoff water which would exceed the capacity of existing or 
planned stormwater drainage systems or provide substantial additional sources of polluted 
runoff. Therefore, a less-than-significant impact would occur. 
 

civ.  Pursuant to the General Plan EIR, in the event of dam failure, Folsom Dam and Sly Park 
Dam have the potential to cause flooding in the Planning Area. While the Project site is 
located outside of the Sly Park Dam inundation zone, the site is within the dam failure 
inundation zone for the Folsom Dam.22In 2017, the U.S. Army Corps of Engineers 
completed improvements to the Folsom Dam spillway on the American River to help 
reduce downstream flood risk.  

 
According to the Federal Emergency Management Agency (FEMA) Flood Insurance Rate 
Map number 06067C0315J, the Project site is located within Zone X.23 FEMA defines 
Zone X as an area located outside of the 100-year year floodplain. Therefore, the Project 
would not include any development within a Special Flood Hazard Area, and would not be 
subject to the flood damage regulations included in Chapter 16.60 of the City’s Municipal 
Code. In addition, the Project would be consistent with General Plan Policy ER-2-2, which 
requires that new projects not result in new or increased flooding impacts on adjoining 
parcels or on upstream and downstream areas. Therefore, the Project would not impede 
or redirect flood flows, and no impact would result. 

 
d. Tsunamis are defined as sea waves created by undersea fault movement, whereas a 

seiche is a long-wavelength, large-scale wave action set up in a closed body of water such 
as a lake or reservoir. The Project site is not located within the vicinity of an ocean or a 
large closed body of water. Thus, the Project site would not be exposed to flooding risks 
associated with tsunamis or seiches. In addition, as noted above, the Project site is not 
located within a flood hazard zone. Therefore, no impact would occur with development 
of the Project.  

 
22  City of Elk Grove. General Plan Update Draft Environmental Impact Report [Figure 5.9-5]. February 2019. 
23  Federal Emergency Management Agency. National Flood Hazard Layer. Available at: https://hazards-

fema.maps.arcgis.com/apps/webappviewer/index.html?id=8b0adb51996444d4879338b5529aa9cd. Accessed 
August 2020. 

https://hazards-fema.maps.arcgis.com/apps/webappviewer/index.html?id=8b0adb51996444d4879338b5529aa9cd
https://hazards-fema.maps.arcgis.com/apps/webappviewer/index.html?id=8b0adb51996444d4879338b5529aa9cd
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XI. LAND USE AND PLANNING. 
Would the project: 

Potentially 
Significant 

Impact 

Less-Than-
Significant 

with 
Mitigation 

Incorporated 

Less-Than-
Significant 

Impact 
No 

Impact 

a. Physically divide an established community?      
b. Cause a significant environmental impact due to a 

conflict with any land use plan, policy, or regulation 
adopted for the purpose of avoiding or mitigating an 
environmental effect? 

    

 
Discussion 
a. A project risks dividing an established community if the project would introduce 

infrastructure or alter land use so as to change the land use conditions in the surrounding 
community, or isolate an existing land use. The Project site does not contain existing 
housing or other development. In addition, the Project would be compatible with the 
existing residential uses to the east and west of the site. The Project would not alter the 
existing general development trends in the area or isolate an existing land use. Therefore, 
the Project would not physically divide an established community and a less-than-
significant impact would occur. 

 
b. The project site is currently designated CC per the City of Elk Grove General Plan and is 

zoned LC. The Project would include a rezone from LC to RMU for the project site. While 
the project would require a GPA to develop multi-family residential buildings on the project 
site, rather than commercial uses as anticipated in the General Plan, the Project would 
adhere to the General Plan goals, policies, and objectives regarding land use and 
planning, including, but not limited to, Policy LU-2-1 and Policy LU-2-4. Policy LU-2-1 
promotes a greater concentration of mixed-use sites and the population along identified 
transit corridors and existing commercial corridors, in activity centers, and at other 
appropriate locations. Similarly, Policy LU-2-4 requires new infill development projects to 
be compatible with the character of surrounding areas and neighborhoods, support 
increased transit use, promote pedestrian and bicycle mobility, and increase housing 
diversity. The Project would comply with the aforementioned policies by providing 148 
units within less than a .25-mile of Laguna Boulevard, one of the major transit corridors in 
the City of Elk Grove, and within 0.2-mile walking distance to Elk Grove’s largest employer, 
Apple, which employs approximately 5,000 employees. In addition, the Project would 
generally be consistent with the surrounding multi-family residential uses to the west and 
east of the project site. 
 
The Project would be consistent with an RMU land use designation, as the Project would 
provide a buffer between the commercial uses to the north and the residential uses to the 
east and west. The Project would promote pedestrian-oriented development by including 
bicycle parking infrastructure, external sidewalks, and access to major transit routes 
located less than 0.25-mile from the project site. Although the predominant use intended 
for RMU land use designations are residential uses supported by commercial or office 
uses, single-use residential developments are also considered appropriate within an 
RMU-designated area. 
 
In addition, as discussed throughout this IS/MND, the Project would not conflict with any 
City policies and regulations adopted for the purpose of avoiding or mitigating an 
environmental effect; for example, as discussed in Section XIII, Noise, the Project would 
comply with the City of Elk Grove General Plan Noise Element. Additionally, as discussed 
in Section IV, Biological Resources, the Project would comply with EGMC Chapter 19.12, 
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Tree Preservation and Protection, and Chapter 16.130, Swainson’s Hawk Impact 
Mitigation Fees, of the Elk Grove Municipal Code. Therefore, the Project would not conflict 
with applicable land use plans, policies, regulations adopted for the purpose of avoiding 
or mitigating an environmental effect and a less-than-significant impact would occur.  



Laguna Main Street Apartments Project 
Initial Study/Mitigated Negative Declaration 

 

Page 76 
April 2021 

XII. MINERAL RESOURCES. 
Would the project: 

Potentially 
Significant 

Impact 

Less-Than-
Significant 

with 
Mitigation 

Incorporated 

Less-Than-
Significant 

Impact 
No 

Impact 

a. Result in the loss of availability of a known mineral 
resource that would be of value to the region and the 
residents of the state? 

    

b. Result in the loss of availability of a locally-important 
mineral resource recovery site delineated on a local 
general plan, specific plan or other land use plan? 

    

 
Discussion 
a,b. According to the City’s General Plan, mineral deposits or mineral extraction activities are 

not located within the City’s Planning Area.24 Therefore, the Project would not result in the 
loss of availability of a known mineral resource that would be of value to the region and 
the residents of the State or result in the loss of availability of a locally-important mineral 
resource recovery site delineated in the City’s General Plan. Therefore, no impact to 
mineral resources would occur as a result of development of the Project.  

 

 
24  City of Elk Grove. General Plan [pg. 7-25]. February 2019. 
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XIII. NOISE. 
Would the project result in: 

Potentially 
Significant 

Impact 

Less-Than-
Significant 

with 
Mitigation 

Incorporated 

Less-Than-
Significant 

Impact 
No 

Impact 

a. Generation of a substantial temporary or permanent 
increase in ambient noise levels in the vicinity of the 
project in excess of standards established in the local 
general plan or noise ordinance, or applicable standards 
of other agencies? 

    

b. Generation of excessive groundborne vibration or 
groundborne noise levels?     

c. For a project located within the vicinity of a private airstrip 
or an airport land use plan or, where such a plan has not 
been adopted, within two miles of a public airport or 
public use airport, would the project expose people 
residing or working in the project area to excessive noise 
levels? 

    

 
Discussion 

 The following discussion is based on the Environmental Noise Assessment (ENA) prepared for 
the proposed Project by j.c. brennan & associates, inc. (Appendix F).25 
 
a. The City of Elk Grove General Plan Noise Element establishes noise level criteria for both 

transportation noise sources, and for non-transportation (stationary) noise sources. For 
transportation noise sources, the Noise Element establishes an exterior noise level 
standard of 60 dB Ldn and an interior noise level standard of 45 dB Ldn for residences. 
The exterior noise level standard is applied at outdoor activity areas to provide an 
acceptable noise environment for outdoor activities. The interior noise level standard is 
intended to provide a suitable environment for indoor communication and sleep. For 
stationary noise sources, the Noise Element establishes noise level performance 
standards of 55 dB Leq during daytime hours (7 AM to 10 PM) and 45 dB Leq during 
nighttime hours (10 PM to 7 AM) for typical stationary noise sources. The Noise Element 
includes trucking operations, shopping centers, car washes, loading docks, and HVAC 
systems as typical stationary noise sources.  
 
The significance of Project-related noise impacts is also determined by comparison of 
project-related noise levels to existing no-project noise levels, as required by CEQA. An 
increase in similar noise levels of less than 3 dB is generally not perceptible.  An increase 
of at least 3 dB in similar noise sources is usually required before most people will perceive 
a change in noise levels, and an increase of 5 dB is required before the change will be 
clearly noticeable.  For this Project, an increase of more than 3 dB due to the project would 
be considered a significant increase in noise. 
 
Some land uses are considered more sensitive to noise than others, and, thus, are 
referred to as sensitive noise receptors. Land uses often associated with sensitive noise 
receptors generally include residences, schools, libraries, hospitals, and passive 
recreational areas. Noise sensitive land uses are typically given special attention in order 
to achieve protection from excessive noise. In the vicinity of the Project site, the nearest 
existing noise sensitive land uses include the multi-family residences to the west and east 

 
25  j.c. brennan & associates, inc. Laguna Main Street Apartment Environmental Noise Assessment, City of Elk Grove, 

California, jcb Project #2020-130. December 22, 2020. 
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of the Project site. The nearest residences are located approximately 75 feet from the 
edge of the site, and approximately 230 feet from the center of either construction site. 

  
Construction Noise 
During the construction of the Project, heavy equipment would be used for grading, 
excavation, paving, and building construction, which could result in temporary noise level 
increases at nearby sensitive receptors. Noise levels would vary depending on the type of 
equipment used, how the equipment is operated, and how well the equipment is 
maintained. In addition, noise exposure at any single point outside the Project site would 
vary depending on the proximity of construction activities to that point. Standard 
construction equipment noise levels are presented in Table 7 below.  
 
As shown in the table, construction activities would generate maximum noise levels 
ranging from 78 to 90 dBA at a distance of 50 feet. As noted previously, the nearest 
existing sensitive receptors are the single-family residences located approximately 75 feet 
away from the Project site and, thus, could be subjected to noise levels slightly below 
those presented in the table, but potentially still in excess of City standards. Table 8 shows 
the predicted construction noise levels for each of the project construction phases. 
 
However, per Section 6.32.100(E) of the City’s Municipal Code, noise sources associated 
with construction are exempt from the City’s noise standards, provided such activities only 
occur between the hours of 7:00 AM and 7:00 PM when located adjacent to residential 
uses.26 

 
Table 7 

Construction Equipment Noise 
Type of Equipment Maximum Level, dBA at 50 feet 

Backhoe 78 
Compacter 83 

Compressor (air) 78 
 Concrete Saw 90 

Dozer 82 
Dump Truck 76 
Excavator 81 
Generator 81 

Jackhammer 89 
Pneumatic Tools 85 

Source: Roadway Construction Noise Model User’s Guide. Federal Highway Administration. FHWA-
HEP-05-054. January 2006. 

 
26  City of Elk Grove. Municipal Code, Section 6.32.100. Current through May 8, 2019. 
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Table 8 

Construction Equipment Noise Levels for Construction Phases 

Equipment Quantity Usage (%) 

Maximum, 
Lmax (dBA 
at 75 feet) 

Hourly 
Average, Leq 
(dBA at 75 

feet) 
Grading of the Site 

Backhoe 1 40 74.0 70.0 
Roller 1 20 76.5 69.5 

Tractor 1 40 80.5 76.5 
Total: 78 

Foundation and Concrete Work 
Concrete Pump 

Trunk  1 at a time 20 77.9 70.9 
Paver 1 50 73.7 70.7 

Total: 74 
Rough Framing 

Air Compressors 2 40 74.1 70.2 
Generators 1 50 77.1 74.1 

Flat Bed Truck 1 40 70.7 66.7 
Pneumatic Tools 3 50 81.7 78.6 

Total:  80.6 
Source: FHWA, Roadway Construction Noise Model (RCNM), January 2006 

 
Section 6.32.100(E) of the Municipal Code is reproduced below as follows: 
 

Noise sources associated with construction, repair, remodeling, demolition, paving 
or grading of any real property, provided said activities only occur between the 
hours of 7:00 a.m. and 7:00 p.m. when located in close proximity to residential 
uses. Noise associated with these activities not located in close proximity to 
residential uses may occur between the hours of 6:00 a.m. and 8:00 p.m. However, 
when an unforeseen or unavoidable condition occurs during a construction Project 
and the nature of the Project necessitates that work in progress be continued until 
a specific phase is completed, the contractor or owner shall be allowed to continue 
work after 7:00 p.m. and to operate machinery and equipment necessary until 
completion of the specific work in progress can be brought to conclusion under 
conditions which will not jeopardize inspection acceptance or create undue 
financial hardships for the contractor or owner; 

 
Implementation of Mitigation Measure XIII-1 below specifies standards to reduce noise 
from construction activities consistent with Section 6.32.100 of the City’s Municipal Code. 
In addition, noise associated with construction activities would be temporary in nature. 
Pursuant to the General Plan EIR, with application of Section 6.32.100(E) of the City’s 
Municipal Code and General Plan Policy N-1-7 related to construction of City 
infrastructure, construction noise associated with buildout of the General Plan was 
determined to be less than significant. 
 
Although construction activities are temporary in nature and would occur during normal 
daytime working hours, construction‐related noise could result in potential impacts if 
construction activities were to occur outside the normal daytime hours. Therefore, impacts 
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resulting from noise levels temporarily exceeding the threshold of significance due to 
construction would be considered potentially significant. 

Operational Noise 
The existing noise environment in the project area is primarily defined by traffic on the 
local roadway network including Laguna Boulevard, Laguna Main Street and Vaux 
Avenue. Based upon field observations, the northern portion of the project site is heavily 
influenced by traffic on Laguna Boulevard. To quantify the existing ambient noise 
environment in the project vicinity, a continuous 24-hour noise level measurement was 
conducted on October 19, 2020. The noise level measurement locations are shown in 
Figure 14. The noise measurement survey results are provided below in Table 9. 

Table 9 
Summary of Measured Ambient Noise Levels 

Site Measured Ldn 

Average Hourly  
Daytime & Evening 

 (7:00 PM – 10:00 PM) 

Average Hourly 
Nighttime 

 (10:00 PM – 7:00 AM) 
Leq L50 Lmax Leq L50 Lmax 

A 63.5 60.6 dB 56.3 dB 73.4 dB 56.1 dB 49.6 dB 73.4 dB 
Source: j.c. brennan & associates, 2020. 

The measured noise levels at Site A were less than 65 dB Ldn, but exceeded the 60 dB 
Ldn exterior noise level standard at the northern portion of the project site. This was due 
to maximum noise levels associated with Laguna Boulevard. 

The primary source of operational noise associated with implementation of the proposed 
Project would be traffic noise generated by future residents. j.c.. brennan & associates, 
Inc. employs the Federal Highway Administration (FHWA) Traffic Noise Prediction Model 
(FHWA RD-77-108) for the prediction of traffic noise levels.  The model is based upon the 
CALVENO noise emission factors for automobiles, medium trucks and heavy trucks, with 
consideration given to vehicle volume, speed, roadway configuration, distance to the 
receiver, and the acoustical characteristics of the site. Table 10 shows the predicted 
existing and existing plus project traffic noise levels on the roadway network and at the 
project site.  

As show in Table 10, the project will not result in a significant increase in traffic noise on 
the local street system. In addition, the project will not result in an exceedance of the City 
of Elk Grove exterior noise level standards. 
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Figure 14 
Continuous 24-Hour Noise Monitoring Site 
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Noise Levels at the Proposed Residences 
CEQA does not require an analysis of the environment’s impact on the Project; however, 
noise-related effects on future residents of the Project are typically evaluated to determine 
consistency with the policies set forth in the lead agency’s General Plan. While not 
required under CEQA, the following section regarding off-site traffic noise and adjacent 
fire station noise effects on future residents is provided for informational purposes.  
 
Exterior Noise 
Table 11 shows the predicted Existing Plus Project overall noise levels at the project site, 
based upon the traffic modeling and the measured 24-hour noise levels. The data in Table 
11 indicates that the common outdoor activity areas for the Project comply with the City of 
Elk Grove 60 dB Ldn exterior noise level standard. Applying the exterior noise level 
standard at the common outdoor activity areas is consistent with the City of Elk Grove 
standards as contained in Table NO-C of the General Plan. The buildings along the 
northern portion of the project could be exposed to traffic noise levels up to 65.0 dB Ldn.

Table 10 
Existing and Existing Plus Project Traffic Noise Levels 

Roadway Segment 

Traffic Noise Levels 
(Ldn) Distance to Noise Level Contours (feet) 

Ex. No 
Project 

Ex. + 
Project Δ 

Existing (Ldn, dB) Existing + Project (Ldn, dB) 

70 65 60 70 65 60 

Vaux Ave. West of 
Nolan St. 55 dB   57 dB +2 dB 7 16 34 10 22 47 

Vaux Ave. 
Nolan St. to 

Laguna 
Main St. 

59 dB 60 dB +1 dB 15 32 69 16 35 75 

Vaux Ave. 
Laguna 

Main St. to 
Peets St. 

57 dB 57 dB 0 dB 10 22 47 11 24 51 

Vaux Ave. East of 
Peets St. 56 dB 56 Db 0 dB 9 18 40 9 19 40 

Peets St. South of 
Vaux Ave. 56 dB 56 dB 0 dB 8 18 38 8 18 38 

Laguna 
Main St. 

North of 
Vaux Ave. 60 dB 60 dB 0 dB 17 37 80 19 41 88 

Notes: 1 Traffic noise levels are modeled at 75 feet from the centerlines of the roadways. 
 
Source: j.c brennan & associates, 2020. 
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Interior Noise 
Standard construction practices consistent with the uniform building code typically provide 
an exterior-to-interior noise level reduction of approximately 25 dBA when air conditioning 
is included for each unit, which allows residents to close windows for the required 
acoustical isolation. Because exterior noise levels will not exceed 65 dB Ldn, the interior 
noise levels are expected to comply with the City of Elk Grove interior noise level standard 
of 45 dB Ldn. 
 
Conclusion 
Based on the above, the project site would not be exposed to traffic noise levels which 
exceed City standards. The proposed project would not result in a significant increase in 
traffic noise levels on the local street system. However, noise generated by construction 
activities could result in potential impacts if construction activities were to occur outside 
the normal daytime hours. Therefore, impacts on nearby sensitive receptors resulting from 
noise levels temporarily exceeding the threshold of significance due to construction would 
be considered potentially significant. 
 
Mitigation Measure(s) 
Implementation of the following mitigation measure would reduce the above potential 
impact to a less-than-significant level. 
 
XIII-1. The following measures, when applicable, shall be followed throughout all 

phases of construction to reduce noise from construction activities and 
shall be the responsibility of the construction contractor and project 
applicant:  

 
• Construction should be limited between the hours of 7:00 AM to 

7:00 PM when located in close proximity to residential uses. 
Noise associated with these activities not located in close 
proximity to residential uses may occur between the hours of 
6:00 PM and 8:00 PM; 

• Construction equipment should be well maintained and used 
judiciously to be as quiet as practical. Staging areas should be 
located in areas as far as possible from adjacent uses; 

• Equip all internal combustion engine-driven equipment with 
mufflers, which are in good condition and appropriate for the 
equipment; 

Table 11 
Predicted Existing + Project Traffic  

Noise Levels on the Project Site 

Location Noise Sources Combined Ldn 
Northern Buildings Laguna Blvd., Vaux Ave., Laguna Main Street 65.0 dB 
Southern Buildings Laguna Blvd., Vaux Ave., Laguna Main Street 57.0 dB 
Clubhouse, Fitness 
Buildings, and Pool Laguna Blvd., Vaux Ave., Laguna Main Street 57.5 dB 

Source: j.c. brennan & associates, 2020. 
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• Utilize “quiet” models of air compressors and other stationary
noise sources where technology exists. Select hydraulically or
electric-powered equipment and avoid pneumatically powered
equipment where feasible;

• Locate stationary noise-generating equipment as far as
possible from sensitive receptors. Construct temporary noise
barriers or partial enclosures to acoustically shield such
equipment where feasible. Muffle or shield all intake and
exhaust ports on power construction equipment;

• Where barriers are used to shield equipment, they should block
line-of-sight between the equipment and adjacent buildings.
Barriers should have a minimum density of 3 pounds per square
foot.  It may not be possible to construct barriers for large pieces
of equipment or mobile equipment;

• Prohibit unnecessary idling of internal combustion engines;
• Ensure that no pieces of equipment (tractors, trucks,

generators, radios, etc.) are started or idled prior to 7:00 AM;
• Ensure that delivery vehicles arrive to the project site after 7:00

AM; and
• Construction-related deliveries of materials and equipment

should avoid residential neighborhoods to the extent possible.

b. Vibration can be measured in terms of acceleration, velocity, or displacement. A common
practice is to monitor vibration measures in terms of peak particle velocities (PPV) in
inches per second (in/sec). Standards pertaining to perception, as well as damage to
structures, have been developed for vibration levels defined in terms of PPV. Table 12
presents the effects of vibration on people and buildings. As shown in the table, and as
noted in the City of Elk Grove General Plan Noise Element Policy N‐1‐9, the threshold of
significance for architectural damage to structures is 0.20 in/sec ppv.

During Project construction, heavy equipment would be used for grading, excavation,
paving, and building construction, which would generate localized vibration in the
immediate vicinity of construction. The range of vibration source levels for typical
construction equipment are shown in Table 13 below. The nearest existing sensitive
receptors are the multi-family residences located approximately 75 feet away from the site
at the closest point. Based on the typical vibration levels shown in the table below,
construction activities associated with the Project would not exceed 0.20 PPV at over 26
feet away. Therefore, the Project would not result in the exposure of persons to or
generation of excessive groundborne vibration levels at the Project site. Additionally,
construction activities would be temporary in nature and would be limited to between 7:00
AM and 7:00 PM per Chapter 6.32 of the City’s Municipal Code.27 Therefore, a less-than-
significant impact would occur related to exposure of persons to or generation of
excessive groundborne vibration or groundborne noise levels.

27  EGMC Section 6.32.100 states that noise sources associated with the construction, repair, remodeling, demolition, 
paving or grading of any real property shall be exempted from the provisions of Chapter 6.32, provided said 
activities only occur between the hours of 7:00 AM and 7:00 PM when located in close proximity to residential 
uses. However, when an unforeseen or unavoidable condition occurs during a construction project and the nature 
of the project necessitates that work in progress be continued until a specific phase is completed, the contractor 
or owner shall be allowed to continue work after 7:00 PM and to operate machinery and equipment necessary until 
completion of the specific work in progress can be brought to conclusion under conditions which will not jeopardize 
inspection acceptance or create undue financial hardships for the contractor or owner.” 
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Table 12 

Effects of Vibration on People and Buildings 
Peak Particle Velocity 

Human Reaction Effect on Buildings mm/second in/second 

0.15‐0.30 0.006‐
0.019 

Threshold of perception; 
possibility of intrusion 

Vibrations unlikely to 
cause damage of any type 

2.0 0.08 Vibrations readily perceptible 
Recommended upper level 
of the vibration to which 
ruins and ancient 
monuments should be 

 
2.5 0.10 

Level at which continuous 
vibrations begin to annoy 
people 

Virtually no risk of 
“architectural” damage to 
normal buildings 

5.0 0.20 

Vibrations annoying to people 
in buildings (this agrees with 
the levels established for 
people standing on bridges 
and subjected to relative short 
periods of vibrations) 
 
 
 
 

Threshold at which there is 
a risk of “architectural” 
damage to normal dwelling 
‐ houses with plastered 
walls and ceilings. Special 
types of finish such as 
lining of walls, flexible 
ceiling treatment, etc., 
would minimize 
“architectural” damage 

10‐15 0.4‐0.6 

Vibrations considered 
unpleasant by people 
subjected to continuous 
vibrations and unacceptable to 
some people walking on 
bridges 

Vibrations at a greater 
level than normally 
expected from traffic, but 
would cause “architectural” 
damage and possibly 
minor structural damage 

Source: Transportation Related Earthborne Vibrations. Caltrans. TAV‐02‐01‐R9601. February 20, 
2002. 

 

Table 13 
Vibration Levels for Various Construction Equipment 

 
Type of Equipment 

Peak Particle Velocity 
at 25 feet 

(inches/second) 

Peak Particle Velocity at 50 
feet 

(inches/second) 
Hoe Ram 0.089 0.032 

Large Bulldozer 0.089 0.032 
Casson Drilling 0.089 0.032 
Loaded Trucks 0.076 0.027 
Small Bulldozer 0.003 0.011 

Jackhammer 0.035 0.012 
Source: Federal Transit Administration, Transit Noise and Vibration Impact Assessment Manual, 
2018. 
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c. The nearest airport to the Project site is the private use Borges-Clarksburg Airport, located 
approximately 2.37 miles west of the site. Given the substantial distance between the 
airport and the Project site, noise levels resulting from aircraft at the nearest airport would 
be negligible at the site. Therefore, no impact would occur related to exposing people 
residing or working in the Project area to excessive airport-related noise levels. 
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XIV. POPULATION AND HOUSING. 
Would the project: 

Potentially 
Significant 

Impact 

Less-Than-
Significant 

with 
Mitigation 

Incorporated 

Less-Than-
Significant 

Impact 
No 

Impact 

a. Induce substantial unplanned population growth in an 
area, either directly (for example, by proposing new 
homes and businesses) or indirectly (e.g., through 
projects in an undeveloped area or extension of major 
infrastructure)? 

    

b. Displace substantial numbers of existing people or 
housing, necessitating the construction of 
replacement housing elsewhere? 

    

 
Discussion 

a. The Project would include the development of 148 multi-family residential units. Per the 
General Plan EIR, the average household size for the City in 2017 was 3.29 persons per 
household.28 Thus, the Project would accommodate an estimated 487 future residents 
(3.29 persons/household X 148 dwelling units). Per the City’s General Plan EIR, buildout 
of the General Plan is anticipated to result in the construction of approximately 48,102 
new homes within the City’s Planning Area. While the Project site was not identified for 
buildout with residential uses in the General Plan, the total number of new residential units 
constructed as part of the Project would represent less than one percent of the growth 
anticipated in the General Plan. Thus, the Project would not be considered to result in 
substantial unplanned population growth.  

 
 Population growth itself does not constitute an environmental impact; rather, increased 

demands on the physical environment resulting from increases in population are 
considered environmental impacts. For example, increased demands on City services 
could require system upgrades, the construction of which could have environmental 
impacts. Physical environmental effects associated with development of the proposed 
Project are evaluated throughout this IS/MND. As discussed in Section XV, Public 
Services, of this IS/MND, the Project site is located in an urban area and is surrounded by 
existing development. Therefore, construction of new or expanded public services facilities 
would not be necessary to serve the Project. Per Section XIX, Utilities and Service 
Systems, the Project would not include construction of substantial new off-site utility 
infrastructure or expansion of existing utilities. 
 
While the Project would result in population growth, such growth could be accommodated 
by existing public services and infrastructure and would not result in significant adverse 
environmental effects. Thus, a less-than-significant impact would occur related to 
inducing substantial unplanned population growth in an area, either directly (for example, 
by proposing new homes and businesses) or indirectly (e.g., through projects in an 
undeveloped area or extension of major infrastructure). 
 

b. The Project site is currently vacant and does not contain existing housing or other 
habitable structures. As such, the Project would not displace a substantial number of 
existing housing or people and would not necessitate the construction of replacement 
housing elsewhere, resulting in no impact.  

 
28  City of Elk Grove. General Plan Update Draft Environmental Impact Report [pg. 3.0-2]. February 2019. 
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XV. PUBLIC SERVICES. 
Would the project result in substantial adverse physical 
impacts associated with the provision of new or 
physically altered governmental facilities, need for new 
or physically altered governmental facilities, the 
construction of which could cause significant 
environmental impacts, in order to maintain acceptable 
service ratios, response times or other performance 
objectives for any of the public services: 

Potentially 
Significant 

Impact 

Less-Than-
Significant 

with 
Mitigation 

Incorporated 

Less-Than-
Significant 

Impact 
No 

Impact 

a. Fire protection?     
b. Police protection?     
c. Schools?     
d. Parks?     
e. Other Public Facilities?     

 
Discussion 
a. Fire protection services in the City of Elk Grove are provided by the Cosumnes Fire 

Department (CFD), which is part of the Cosumnes Community Services District (CCSD).29 
Services include fire suppression, emergency medical services, technical rescue, and 
arson and explosion investigations in a 157-square-mile service area covering Elk Grove, 
Galt, and a portion of unincorporated southern Sacramento County. The CCSD has 175 
personnel in its Operations Division and operates out of eight fire stations with eight 
advanced life support engine companies, one aerial ladder truck company, seven rescue 
ambulance units, and one command vehicle, as well as other specialized apparatus for 
specialized emergency circumstances.30 In 2018, the CCSD responded to 19,790 
incidents, an increase from the prior four years.31 The nearest fire station to the project 
site is Fire Station 75, located at 2300 Maritime Drive, to the southwest of the site. 
 
Upon completion, the CFD would provide fire protection services to the proposed 
residential development. The General Plan EIR concluded that while buildout of the 
Planning Area, including the Project site, would result in an increased demand for fire 
protection and emergency medical services, compliance with applicable regulations and 
General Plan policies would ensure that new fire station siting and resources are available, 
and that required environmental review under CEQA would be conducted as specific fire 
protection facilities are proposed. As noted in the General Plan EIR, three new fire stations 
are currently planned within the City’s Planning Area: Station 77, to be located within the 
Laguna Ridge Specific Plan Area near Whitelock Parkway; Station 78, to be located within 
the South Pointe Land Use Policy Area near Kammerer Road; and Station 79, to be 
located within the Eastern Elk Grove Community Plan Area near Grant Line Road. 
Therefore, demand for fire protection facilities associated with the Project could either be 
met by the existing Fire Station 75 or by future fire station facilities planned by the City.  
 
The Project would be subject to payment of a fire impact fee in accordance with Chapter 
16.95 of the City’s Municipal Code, which is used to pay for costs associated with 
development of new fire stations. Furthermore, the proposed buildings would be 
constructed in accordance with the fire protection requirements of the most recent 
California Fire Code. The CCSD would review the Project building plans to ensure 

 
29  City of Elk Grove. General Plan Update Draft Environmental Impact Report [pg. 5.11-1]. February 2019. 
30  Cosumnes Fire Department. Operations Division. Available at: https://www.yourcsd.com/469/Operations-Division. 

Accessed August 2020. 
31  Cosumnes Fire Department. 2018 Annual Report. 2020. 

https://www.yourcsd.com/469/Operations-Division
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compliance with all code requirements. Based on the above the Project would have a less-
than-significant impact related to the need for new or physically altered fire protection 
facilities, the construction of which could cause significant environmental impacts.  

 
b. Police protection services within the City of Elk Grove are provided by the City of Elk Grove 

Police Department (EGPD). As noted in the General Plan EIR, the EGPD operates 
primarily out of two facilities located in the City Hall complex at 8380 and 8400 Laguna 
Palms Way. The service area is split into five police beats that are regularly patrolled. As 
of 2017, the EGPD has an authorized strength of 141 sworn officers and 86 civilian 
personnel and responds to an average of 52,000 calls for service per year. In addition to 
the EGPD, the California Highway Patrol (CHP) provides traffic regulation enforcement, 
emergency accident management, and service and assistance on State roadways, as well 
as traffic regulation enforcement throughout the State (including in the City), from its 
station located at 6 Massie Court, near the interchange of Mack Road and State Route 
99. 
 
The General Plan EIR concluded that while buildout of the Planning Area, including the 
Project site designated as commercial, would result in an increased demand for law 
enforcement services, resulting in new patrols, identified growth areas within the City will 
be adequately served by the EGPD’s existing facilities, and construction of new facilities 
is not likely to be required. While the General Plan designates the Project site for 
commercial development, as opposed to the residential development proposed as part of 
the Project, the Project would not result in substantially increased demands for law 
enforcement services relative to buildout of the site under the current CC land use 
designation. In addition, any upgrades to law enforcement facilities and/or equipment to 
provide adequate law enforcement services to new development would be funded by the 
City’s Capital Facilities Fee levied on new development, as well as ongoing payments of 
property taxes, which are typically used to hire additional law enforcement staff if 
necessary.  

 
Given required payment of the City’s Capital Facilities Fee consistent with Chapter 16.95 
of the City’s Municipal Code, the Project would have a less-than-significant impact 
related to the need for new or physically altered police protection facilities, the construction 
of which could cause significant environmental impacts. 

 
c. School services in the City are provided by the Elk Grove Unified School District (EGUSD). 

As noted in the General Plan EIR, the EGUSD provides education to over 62,000 students 
and operates 66 schools: 42 elementary schools, nine middle schools, nine high schools, 
one alternative education school, four continuation schools, and one special education 
school. Enrollment at the EGUSD has remained relatively constant since the 2011/12 
school year.  

 
The Project would include the development of the project site with a total of 148 residential 
units and, thus, would increase demand for school facilities and services. The EGUSD 
collects development fees for new residential projects on a per square foot basis. The 
development fees serve to offset school facility costs associated with serving new 
students. Proposition 1A/SB 50 prohibits local agencies from using the inadequacy of 
school facilities as a basis for denying or conditioning approvals of any “[…] legislative or 
adjudicative act…involving …the planning, use, or development of real property” 
(Government Code 65996(b)). Satisfaction of the Proposition 1A/SB 50 statutory 
requirements by a developer is deemed to be “full and complete mitigation.” Therefore, 
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because the Project applicant would be required to pay development fees to the EGUSD, 
the Project would result in a less-than-significant impact regarding an increase in 
demand for schools.  

d,e. Parks and recreation services within the City are provided by the CCSD through the 
CCSD’s Parks and Recreation Department. The CCSD plans and designs new parks, 
owns, operates, and maintains parks and community centers, manages rentals of 
community centers, picnic sites, and sports fields, and offers recreation programs; 
recreational opportunities offered by the CCSD include, but are not limited to, 97 parks, 
21 miles of trails, 36 multipurpose sports fields, two aquatic centers, and eight recreation 
buildings as of 2018. The project site is located across the street from Bartholomew Park, 
which is an approximately 10-acre park consisting of multi-purpose soccer fields, scenic 
lake views, shaded picnic areas, and walking paths.32Other parks within a one-mile vicinity 
of the project site include Velma & Lester King Park, Hawkins Park, Lawson Park, and 
Lawrence Park. In addition, the Project would include on-site recreational amenities, 
including a community pool, spa, and fitness center within the Western Parcels, and a 
community clubhouse, firepit, and outdoor lounge within the Eastern Parcels. While the 
Project could result in a slight increase in population and subsequent demand on 
recreational facilities, the on-site recreational facilities included in the Project would help 
to meet that increase in demand. 

 As discussed in Section XIV, Population and Housing, of this IS/MND, the Project would 
house an estimated 487 future residents. Because of the size and number of existing 
parks in the immediate vicinity of the project site, 487 new residents would not be expected 
to require the need for new or physically altered parks or other public facilities, the 
construction of which could cause significant environmental impacts, because of the scope 
and availability of surrounding parks in the immediate vicinity of the project site. Therefore, 
a less-than-significant impact would occur. 

32  Consumnes Community Services District. Bartholomew Park. Available at: 
https://www.yourcsd.com/578/Bartholomew-Park. Accessed January 2021. 

https://www.yourcsd.com/578/Bartholomew-Park
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XVI. RECREATION. 
Would the project: 

Potentially 
Significant 

Impact 

Less-Than-
Significant 

with 
Mitigation 

Incorporated 

Less-Than-
Significant 

Impact 
No 

Impact 

a. Would the project increase the use of existing 
neighborhood and regional parks or other recreational 
facilities such that substantial physical deterioration of 
the facility would occur or be accelerated? 

    

b. Does the project include recreational facilities or require 
the construction or expansion of recreational facilities 
which might have an adverse physical effect on the 
environment? 

    

 
Discussion 
a,b. Development of the Project would result in an increase in population in the area, which 

could increase the use of existing parks and/or the demand for new neighborhood or 
community parks and recreation facilities in the area. However, the Project would include 
on-site recreational amenities, including a community pool, spa, and fitness center within 
the Western Parcels, and a community clubhouse, firepit, and outdoor lounge within the 
Eastern Parcels. While the Project could result in a slight increase in population and 
subsequent demand on recreational facilities, the on-site recreational facilities included in 
the Project would help to meet that increase in demand. 

 
As discussed under Section XV, Public Services, of this IS/MND, parks and recreation 
services within the City are provided through the CCSD’s Parks and Recreation 
Department. Recreational opportunities offered by the CCSD include, but are not limited 
to, 97 parks, 21 miles of trails, 36 multipurpose sports fields, two aquatic centers, and 
eight recreation buildings as of 2018. The project site is located across the street from 
Bartholomew Park, which is a 10-acre park consisting of multi-purpose soccer fields, 
scenic lake views, shaded picnic areas, and walking paths. Other parks within a one-mile 
vicinity of the project site include Velma & Lester King Park, Hawkins Park, Lawson Park, 
and Lawrence Park. 
 
As discussed in Section XIV, Population and Housing, of this IS/MND, the Project would 
house an estimated 487 future residents. Because of the size and number of existing 
parks in the immediate vicinity of the project site, and because the proposed project would 
provide on-site recreational amenities, the increase in population associated with the 
Project would not be expected to result in substantial physical deterioration of any existing 
neighborhood or regional parks or other recreational facilities, and would not result in 
adverse physical effects related to the construction or expansion of new facilities. Thus, a 
less-than-significant impact would occur. 

 



Laguna Main Street Apartments Project 
Initial Study/Mitigated Negative Declaration 

 

Page 92 
April 2021 

XVII. TRANSPORTATION. 
Would the project: 

Potentially 
Significant 

Impact 

Less-Than-
Significant 

with Mitigation 
Incorporated 

Less-
Than-

Significant 
Impact 

No 
Impact 

a. Conflict with a program, plan, ordinance, or policy 
addressing the circulation system, including transit, 
roadway, bicycle, and pedestrian facilities? 

    

b. Conflict or be inconsistent with CEQA Guidelines section 
15064.3, subdivision (b)?     

c. Substantially increase hazards due to a geometric design 
feature (e.g., sharp curves or dangerous intersections) or 
incompatible uses (e.g., farm equipment)? 

    

d. Result in inadequate emergency access?     
 
Background 
The following is based on a Traffic Analysis Memorandum prepared for the Project by Fehr & 
Peers (Appendix G).33 The Traffic Analysis evaluates the consistency of the Project with the City’s 
policies and the impacts of the Project in accordance with the standards set forth by the City. 
 
Discussion 
a. This section discusses any potential conflict between the Project and any applicable 

programs, plans, ordinances, or policy addressing the circulation system. This includes all 
modes of transportation, including transit, roadway, bicycle, and pedestrian facilities.  

 
In preparing the Traffic Analysis, Fehr & Peers considered applicable aspects of the 
Project, including the land use mix and design of the Project and roadway segments and 
intersections around and proximate to the Project.  Specifically, the following intersections 
were considered in the analysis: 
 
1. Vaux Avenue/Nolan Street 
2. Vaux Avenue/Laguna Main Street  
3. Vaux Avenue/Peets Street 
 
As indicated in the TIS, the Project would not significantly increase intersection delay 
beyond City standards, and all study intersections would continue to operate at acceptable 
levels even with buildout of the proposed project. In addition, the Project applicant would 
be required to pay the applicable I-5 Subregional Fee in effect at the time of payment, 
consistent with Sections 16.97.040 and 16.97.050 of the City’s Municipal Code. The I-5 
Subregional Fee program was developed between the City, the cities of Sacramento and 
West Sacramento, and Caltrans. Policy MOB-7-4 in the City General Plan requires 
development applications to pay this fee in order to fund the necessary improvements.   

 
Consistency with City of Elk Grove General Plan Policies - Transit, 
Bicycle, and Pedestrian Facilities 
The following section discusses the availability of bicycle and pedestrian facilities and 
transit service and facilities in the Project area. 

 
Pedestrian and Bicycle Facilities 
The Laguna West community has a robust pedestrian network, including sidewalks along 
most internal roadways and pedestrian connections to Bartholomew Park, Lawson Park, 

 
33  Fehr & Peers. Laguna Main Street Apartments IS/MND – Transportation Analysis. November 18, 2020. 
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Velma & Lester King Park, Hawkins Park, and more. Sidewalks are present along all 
frontages of the proposed project site. Primary access from Laguna Boulevard to the 
proposed project would be along Laguna Main Street, Haussman Street, and Gropius 
Street. Laguna Main Street and Haussman Street have continuous sidewalks along both 
frontages connecting the proposed project to Laguna Boulevard. Sidewalks are present 
along the western frontage of Gropius Street; however, the eastern frontage between 
Laguna Boulevard and Vaux Avenue does not currently have sidewalks. The City of Elk 
Grove Improvement Standards require a minimum of five-foot sidewalk included with new 
development along residential and collector streets; therefore, it is anticipated that a 
sidewalk would be constructed along the eastern frontage upon development of the parcel. 
In addition, the City of Elk Grove maintains three classes of bicycle facilities (Class I, Class 
II, and Class III). A new crosswalk would also be constructed across Vaux Avenue to 
provide access to relocated east- and west-bound bus stops which are discussed in further 
detail below. In addition, designated bike lines near the project site are located along 
Laguna Boulevard and Harbour Point Drive, and designated bike routes near the project 
site are located on Babson Drive and Lakepoint Drive. Overall, the proposed project is not 
anticipated to generate pedestrian and bicycle traffic substantial enough to exceed the 
capacity of existing pedestrian and bicycle facilities. 

Transit Service and Facilities 
The proposed project would relocate the existing bus shelter and exiting bus sign on the 
south side of Vaux Avenue to the east near the corner of Peets Street and would include 
a near concrete pad in the parkway. The existing bus stop on the north side of Vaux 
Avenue would also be moved to the east with a new concrete pad and relocated bus sign. 
As mentioned previously, a cross walk across Vaux Avenue and a new curb ramp on the 
north side of Vaux Avenue between the existing trees would be included to promote 
pedestrian access to the three-way east- and west-bound bus stop.  

Transit services in the City of Elk Grove are provided by E-tran, which is operated by 
Sacramento Regional Transit (SacRT). Multiple bus stops are located near the project site, 
including a sheltered bus stop along the northern frontage of the project site east of Laguna 
Main Street and an unsheltered bus stop along the southern side of the Laguna West 
Plaza east of Laguna Main Street. Bus routes that serve the area include Commuter Route 
14 and Local Routes 111, 112, 113, and 114. Commuter Route 14 operates Monday 
through Friday during the AM peak period from approximately 5:45 AM to 8:15 AM and 
during the PM peak period from approximately 3:45 PM to 6:15 PM with 30-minute 
headways. Local Routes 111 and 112 operate Monday through Friday between 
approximately 6:00 AM and 8:30 PM with hourly headways in each direction. Local Routes 
113 and 114 operate Monday through Friday between approximately 6:00 AM and 8:15 
PM with hourly headways in each direction and between 7:00 AM and 6:15 PM on 
Saturdays with one and a half hour headways in each direction. Therefore, existing transit 
services and facilities contain sufficient capacity to accommodate potential transit users at 
the proposed project.  

Conclusion 
Based on the above, the Project would not increase vehicle traffic such that the capacity 
of surrounding roadways or intersections would be exceeded, nor would the Project 
generate significant traffic so as to exceed the capacity of existing pedestrian, bicycle, or 
transit facilities. Therefore, the Project would not conflict with a program, plan, ordinance 
or policy addressing the circulation system, taking into account all modes of transportation, 
including transit, roadway, bicycle, and pedestrian facilities. Thus, a less-than-significant 
impact would occur.  
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b. Pursuant to General Plan Policy MOB-1-1, new development projects are required to 
demonstrate a 15 percent reduction in VMT from 2015 conditions. To demonstrate this 
reduction, conformance with following land use and cumulative VMT limits is required: 
 

1. Development projects shall demonstrate that the VMT produced by the project at 
buildout is equal to or less than the VMT limit of the project’s General Plan land 
use designation, as shown in Table 6-1 of the General Plan, which incorporates 
the 15 percent reduction from 2015 conditions; and 

2. Development projects located within the existing City limits shall demonstrate that 
cumulative VMT within the City, including the project, would be equal to or less 
than the established Citywide limit of 6,367,833 VMT (total daily VMT). 

 
As part of the Traffic Analysis prepared for the Project, Fehr & Peers developed origin-
destination/tour-based transportation analysis VMT forecasts using the modified version 
of the Sacramento Area Council of Governments (SACOG) SACSIM regional travel 
demand forecasting model, developed for the City of Elk Grove General Plan Update and 
subsequently updated for the City’s transportation impact fee program. The City of Elk 
Grove uses VMT per service population and daily VMT as the basis for VMT analysis. 
VMT per service population includes the sum of all vehicle miles travelled produced by 
individual land uses in a Project, divided by the sum of total residents living in the Project. 
The VMT per service population metric is used to assess a Project against specific land 
use VMT limits. Total daily VMT includes the sum of all vehicle miles travelled produced 
by all uses within the applicable study area. Because the Project is located within the city 
limits of Elk Grove, Fehr & Peers used the citywide cumulative VMT limit that is outlined 
in Policy MOB-1-1(a)(ii) to assess the Project. 

 
As mentioned previously, the VMT produced by the Project at buildout must be equal to 
or less than the VMT limit of the underlying land use designation. The Project is proposing 
a GPA from CC to RMU; however, because the Project is proposing a high-density 
residential use, Fehr & Peers compared Project VMT to that of the High-Density 
Residential land use designation. Such a comparison would be considered conservative, 
given that the VMT limits for High-Density Residential land uses are lower than that of 
RMU land uses (20.6 and 21.2, respectively). Given a VMT limit of 20.6, the Project is 
anticipated to produce a VMT per service population of 20.2. Thus, the Project would not 
exceed the City’s VMT limit for the proposed RMU land use designation or the High-
Density Residential land use designation. In addition, Fehr & Peers determined that 
cumulative VMT within the City, including the Project, would be 6,366,759, which would 
be less than the City’s established total VMT limit of 6,367,833. 
 
Based on the above, the Project would not cause a new exceedance of the citywide limit 
or conflict with the VMT limits established by General Plan Policy MOB-1-1. Therefore, the 
Project would not conflict with CEQA Guidelines section 15064.3, subdivision (b) and a 
less-than-significant impact would occur.  
 

c,d. As part of the Traffic Analysis, Fehr & Peers evaluated the potential for hazards to occur 
at the Project site due to a geometric design feature or interactions between adjoining 
uses, as well as the potential for inadequate emergency access. The findings of the TIA 
regarding these impact areas are summarized herein. 
 
The City of Elk Grove Improvement Standards Manual outlines the following driveway 
standards applicable to the proposed Project: 
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• All driveways along two-lane streets, except those providing access to single-

family residential uses, shall have a minimum throat depth of 25 feet; 
• Commercial, office, and multi-family driveways on collector streets shall have a 

minimum opening of 24 feet; and,  
• Residential driveways along minor street or collector streets at their intersection 

with a 50-foot back of curb to back of curb or narrower street shall be located a 
minimum of 15 feet clear from the corner return. 

 
Upon review of the Project site plans, Fehr & Peers determined that the driveway throat 
depth for the proposed driveways along Vaux Avenue would be approximately 80 feet, 
and the driveway throat depth for the proposed driveways along Nolan Street and Peets 
Street would be approximately 30 feet. Therefore, all proposed driveways would exceed 
the minimum 25-foot throat depth requirement. In addition, the proposed driveways would 
be approximately 26 feet wide in compliance with the minimum 25-foot throat depth 
requirement. Furthermore, the proposed driveways would be located at least 15 feet from 
the corner returns of adjacent intersections and, therefore, would comply with the 
minimum requirement. 

 
Using a swept path analysis to evaluate the adequacy of the proposed driveways and on-
site circulation systems, Fehr & Peers determined that the site plan has been designed to 
accommodate delivery vehicles and refuse vehicles. In addition, the project site plan 
provides for 25 to 50 feet fire turning radii within the internal drive aisles to allow for 
emergency vehicle access. The Project does not include modifications of the surrounding 
roadways, bicycle lanes, or pedestrian sidewalks, and does not include potentially 
hazardous geometric design features. 
 
Therefore, the Project would not substantially increase hazards due to geometric design 
features or incompatible uses, and emergency access to the site would be adequate. 
Therefore, the Project would result in a less-than-significant impact.  
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XVIII. TRIBAL CULTURAL RESOURCES. 
Would the project cause a substantial adverse change in 
the significance of a tribal cultural resource, defined in 
Public Resources Code section 21074 as either a site, 
feature, place, cultural landscape that is geographically 
defined in terms of the size and scope of the landscape, 
sacred place, or object with cultural value to a California 
Native American Tribe, and that is: 

Potentially 
Significant 

Impact 

Less-Than-
Significant 

with Mitigation 
Incorporated 

Less-Than-
Significant 

Impact 
No 

Impact 

a. Listed or eligible for listing in the California Register of 
Historical Resources, or in a local register of historical 
resources as defined in Public Resources Code section 
5020.1(k). 

    

b. A resource determined by the lead agency, in its discretion 
and supported by substantial evidence, to be significant 
pursuant to criteria set forth in subdivision (c) of Public 
Resources Code Section 5024.1. In applying the criteria set 
forth in subdivision (c) of Public Resources Code Section 
5024.1, the lead agency shall consider the significance of 
the resource to a California Native American tribe. 

    

 
Discussion 
a,b. As discussed in Section V, Cultural Resources, of this IS/MND, the project site is located 

in the ethnographic-period territory of the Plains Miwok, a tribe which inhabited the lower 
reaches of the Mokelumne and Cosumnes River and both banks of the Sacramento River 
from Rio Vista to Freeport. The Project area is situated in the Sacramento Valley 
approximately 0.5-mile northeast of intermittent streams.  

 
A search of the CHRIS database concluded that two recorded historic-period cultural 
resources have been identified within a 0.25-mile radius of the project site. However, 
development of the project site is not anticipated to impact these off-site resources. In 
addition, the CHRIS search found that the project site contains one recorded prehistoric-
period resource and one recorded historic-period cultural resource, identified as 
Sacramento River Tribal Cultural Landscape. As mentioned previously in Section V, 
Cultural Resources, of this ISMND, although the landscape is considered a culturally 
significant natural landscape for its association with the cultural practices and beliefs of 
the Nisenan and Plains Miwok, the landscape on the project site has been heavily altered 
over the past century and no longer contains character-defining elements (waterways, 
tule, fisheries, and other wildlife) to convey the significance of the resource. In addition, a 
search of the Sacred Lands File conducted through the Native American Heritage 
Commission returned negative results for the potential for known tribal cultural resources 
to exist on the project site. Therefore, while the potential exists for locating historic-period 
cultural resources, including tribal cultural resources, in the immediate vicinity of the 
project area, impacts to such resources are not anticipated.  

 
In compliance with Assembly Bill (AB) 52 (Public Resources Code Section 21080.3.1), on 
October 26, 2020, the City provided formal notification letters to the following tribes that 
had requested notification: the Buena Vista Rancheria of Me-Wuk Indians, the Chicken 
Ranch Rancheria of Me-Wuk Indians, the Ione Band of Miwok Indians, the Nashville 
Enterprise Miwok-Maidu-Nishinam Tribe, the United Auburn Community of the Auburn 
Rancheria, and the Wilton Rancheria. Requests for consultation from the contacted tribes 
have not been received by the City to date. 
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Given the extent of known cultural resources and the environmental setting, the NCIC 
determined that a low potential exists for locating known prehistoric-period cultural 
resources in the immediate vicinity of the Project area; however, the potential exists for 
the proposed project to cause a substantial adverse change in the significance of unknown 
subsurface tribal cultural resources, and a potentially significant impact may occur. 
Implementation of Mitigation Measure XVIII-1 would ensure that if previously unknown 
tribal cultural resources are encountered during construction activities, the Project would 
not cause a substantial adverse change in the significance of the tribal cultural resource 
during construction. Therefore, impacts would be considered less than significant with 
mitigation incorporated.  
 
Mitigation Measure(s) 
Implementation of the following mitigation measure, which refers to the mitigation 
measures presented previously in Section V of this IS/MND, would reduce the above 
impact to a less-than-significant level. 
 
XVIII-1. Implement Mitigation Measures V-1, V-2, and V-3. 
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XIX. UTILITIES AND SERVICE 
SYSTEMS. 

Would the project: 

Potentially 
Significant 

Impact 

Less-Than-
Significant 

with 
Mitigation 

Incorporated 

Less-Than-
Significant 

Impact 
No Impact 

a. Require or result in the relocation or construction of 
new or expanded water, wastewater treatment, or 
storm water drainage, electric power, natural gas, or 
telecommunications facilities, the construction or 
relocation of which could cause significant 
environmental effects? 

    

b. Have sufficient water supplies available to serve the 
project and reasonably foreseeable future 
development during normal, dry, and multiple dry 
years? 

    

c. Result in a determination by the wastewater treatment 
provider which serves or may serve the project that it 
has adequate capacity to serve the project’s projected 
demand in addition to the provider’s existing 
commitments? 

    

d. Generate solid waste in excess of State or local 
standards, or in excess of the capacity of local 
infrastructure, or otherwise impair the attainment of 
solid waste reduction goals? 

    

e. Comply with federal, state, and local management and 
reduction statutes and regulations related to solid 
waste? 

    

 
Discussion 
a-c. The sections below describe the wastewater and water supply infrastructure necessary to 

serve the Project. 
 

Wastewater Infrastructure 
Sewer service for the Project would be provided by the SASD by way of new six-inch 
sewer lines connecting to new sewer manholes within the southwestern and northern 
portions of the Western Parcel. In addition, six-inch sanitary sewer lines would be routed 
to eventually connect to new sewer manholes within the eastern and northern portions of 
the Eastern Parcel. The new on-site sewer lines would connect to existing sewer lines 
within several of the surrounding roadways, including Renwick Avenue, Vaux Avenue, 
Nolan Street, and Peets Street. The SASD is a contributing agency to the Sacramento 
Regional County Sanitation District (Regional San).  
 
The SASD owns, operates, and maintains a network of 107 pump stations and 
approximately 80 miles of pressurized force main pipes.34 SASD trunk sewer pipes 
function as conveyance facilities to transport the collected wastewater flows to the 
Regional San interceptor system. The existing City trunk line extends southeast from the 
Sacramento Regional Wastewater Treatment Plant (SRWTP) influent diversion structure 
to Laguna Boulevard, then parallel to SR 99 along East Stockton Boulevard, extending 
close to the southern boundary of the City of Elk Grove. 
 
According to the General Plan EIR, the SRWTP treats an average of 181 million gallons 
of wastewater per day (mgd). Wastewater is treated by accelerated physical and natural 

 
34  City of Elk Grove. General Plan Update Draft Environmental Impact Report [pg. 5.12-26]. February 2019. 
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biological processes before discharge to the Sacramento River. The SRWTP’s reliable 
capacity is currently limited, based on hydraulic considerations, to an equivalent 207 mgd 
average dry weather flow (ADWF). This existing capacity falls short of the 218 mgd ADWF 
projected for 2020 per the Sacramento Regional Wastewater Treatment Plant 2020 
Master Plan. Therefore, the SRWTP has been master planned to accommodate 350 mgd 
ADWF. In addition, Regional San has prepared a long-range master plan for the large-
diameter interceptors that transport wastewater to the SRWTP. The master plan includes 
interceptor upgrades/expansions to accommodate anticipated growth through 2035.35  

 
The Project would require a GPA from CC to RMU. Using the General Plan EIR’s 
assumption of 310 gallons of wastewater per day per residential dwelling unit, operation 
of the Project would contribute a total of 45,880 gallons of wastewater per day (0.045 
mgd). Although the Project would contribute more wastewater than what would be 
anticipated with commercial uses, the estimated wastewater generation from the Project 
would not be anticipated to exceed the capacity of existing city wastewater infrastructure 
in consideration of the aforementioned proposed infrastructural improvements identified 
by the SRWTP Master Plan and General Plan EIR. Furthermore, the Project applicant 
would be required to pay sewer impact fees to the sewer district, which would contribute 
towards the cost of future upgrades of the SRWTP. Required payment of sewer impact 
fees would ensure that the SRWTP receives adequate funding for necessary future 
improvements. It should also be noted that, per the SRWTP’s NPDES Permit (No. 
CA0077682), adopted in April of 2016, the ADWF at that time was approximately 120 
mgd.36 As such, the SRWTP was operating at approximately 63 percent of permitted 
capacity. Therefore, adequate capacity exists to treat the additional 0.045 mgd of 
wastewater that would be generated by the proposed Project, and a less-than-significant 
impact would occur related to construction of new or expanded wastewater facilities. 

 
Water Supply Infrastructure 
The City of Elk Grove is served by three water service providers: the SCWA; the Elk Grove 
Water District; and the Omochumne-Hartnell Water District.  As noted above, the Project 
would be served by the SCWA. The SCWA uses purchased water, surface water, 
groundwater, and recycled water as sources of water supply. The site is located within the 
SCWA’s 40/41 service area and within the 2030 Water Supply Master Plan (WSMP) study 
area. 
 
Since approval of the WSMP, the SCWA has produced amendments to the WSMP for the 
following areas: Cordova Hills (approved 2011), Jackson Township (pending approval), 
New Bridge (pending approval), and West Jackson (pending approval). In 2016, SCWA 
also developed the Water System Infrastructure Plan (WSIP). The WSIP is a staff-level 
document that describes the projected water supply infrastructure needs to meet the 
projected built-out water demands in Zone 40, including the demands associated with 
buildout of the Project site. Subsequently, the 2015 Urban Water Management Plan 
(UWMP) was developed based on water demand and supply information provided in the 
WSIP. Thus, the 2015 UWMP demand projections include the estimated demands 
associated with buildout of the Project site. 
 

 
35  City of Elk Grove. General Plan Update Draft Environmental Impact Report [pg. 5.12-27]. February 2019. 
36  California Regional Water Quality Control Board, Central Valley Region. Order No. R5-2016-0020-01 NPDES No. 

CA0077682 [pg I-7]. April 2016. 
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The City of Elk Grove’s General Plan EIR estimated that CC land uses would be expected 
to generate 2.02 acre-feet (AF) of water per acre per year. The project site consists of 
approximately 5.86 acres; therefore, the existing land use designated for the project site 
would be anticipated to generate approximately 11.84 AF of water per year (AFY). The 
Project would require a GPA from CC to RMU. RMU land uses are estimated to generate 
approximately 2.15 AF of water per acre per year, bringing the total estimated water 
demand for the Project to 12.60 AFY for a 5.86-acre project.37 Thus, the difference in water 
demand between the existing and proposed land uses is approximately 0.76 AF, or 
247,647 gallons of water per year. Although the Project would represent an increase in 
water demand than what has been accounted for in the City’s General Plan, 0.76 AF would 
not be considered a substantial increase in light of SWCA’s projected 35,659 AF water 
surplus for 2020 and an 18,853 AF water surplus by 2040. Furthermore, SWCA anticipates 
that the retail supply of water would slightly increase between 2020 and 2040 due to 
increases in groundwater pumping. Therefore, SCWA’s water supplies would be sufficient 
to satisfy water demands associated with the Project while still meeting the current and 
projected water demands of existing customers within the SCWA service area.  
 
Water supply to the proposed development would be provided by the SCWA by way of 
new four to eight-inch water lines located within the Eastern and Western parcels. The 
new water lines within the Western Parcel would connect to an existing 12-inch water line 
in Nolan Street, while the new water lines within the Eastern Parcel would connect to an 
existing 12-inch water line in Peets Street. Given that the Project would connect to existing 
water supply lines located in the Project vicinity, construction of substantial off-site water 
supply infrastructure would not be required. Although the Project would require a GPA to 
change the site’s land use designation from CC to RMU and a Rezone from LC to RMU, 
construction of on-site water supply improvements associated with urban development 
has been previously anticipated by the City and analyzed in the General Plan EIR. 
 
The General Plan EIR concluded that buildout of the General Plan, including the project 
site, would result in a significant and unavoidable impact related to water supplies. 
However, based on the above, sufficient water supplies would be available to serve the 
Project and reasonably foreseeable future development. In addition, the construction of 
new or expanded water supply facilities would not be required to supply water to the 
proposed project. Consequently, a less-than-significant impact would occur.  
 
Stormwater Infrastructure 
The Project site is currently undeveloped vacant land with ruderal vegetation. Completion 
of the Project would increase site runoff due to the introduction of impervious surfaces to 
the site. As discussed in further detail in Section X, Hydrology and Water Quality, of this 
IS/MND, the SWPPP for the Project would conform with the most recent Sacramento 
County Stormwater Quality Design Manual and comply with all City stormwater 
requirements. In compliance with the C.3 Guidebook, stormwater within the project site 
would be captured by a series of stormwater planters and bioswales. The stormwater 
planters would be located within the medians of the parking area, while the bioswales 
would be located along the perimeter of each parcel. The stormwater planter and 
bioswales would treat stormwater primarily by filtering runoff slowly through an active layer 
of soil, allowing for removal of pollutants. Following treatment within the stormwater planter 
and bioswales, stormwater would be discharged into the City’s storm drain system by way 
of new 12-inch storm drains connecting to existing 15- to 30-inch storm drains within the 

 
37  City of Elk Grove. General Plan Update Draft Environmental Impact Report [pg. 5.12-22]. February 2019. 
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surrounding roadways, including Renwick Avenue, Nolan Street, Peets Street, and Vaux 
Avenue. Because the proposed stormwater planters and bioswales would be designed 
with adequate capacity to capture and treat runoff from proposed impervious surfaces, the 
Project would not generate runoff in excess of the City’s existing stormwater system’s 
capacity. Therefore, the Project would have a less-than-significant impact with respect to 
requiring or resulting in the construction of new storm water drainage facilities or 
expansion of existing facilities, the construction of which could cause significant 
environmental effects. 
 
Electricity, Natural Gas, and Telecommunications Facilities 
The Project site is located within a developed area of the City of Elk Grove and is situated 
within close proximity to existing electric power, natural gas, and telecommunications 
facilities. Thus, substantial expansion of such off-site utilities would not be required to 
serve the proposed development, and associated environmental effects would not occur. 
 
Conclusion 
Based on the above, sufficient water supplies would be available to serve the Project, and 
sufficient infrastructural capacity exists to accommodate the water, wastewater, 
stormwater, and dry utilities demands associated with the proposed project. Therefore, a 
less-than-significant impact would occur related to requiring or resulting in the relocation 
or construction of new or expanded water, wastewater treatment, or stormwater drainage, 
electric power, natural gas, or telecommunications facilities, the construction or relocation 
of which could cause significant environmental effects, or resulting in a determination by 
the wastewater treatment provider which serves the Project that it has adequate capacity 
to service the Project’s projected demand in addition to the provider’s existing 
commitments.  
 

d,e. Republic Services provides solid waste collection, disposal, recycling, and yard waste 
services to residential development within the City of Elk Grove. Solid waste generated by 
commercial and multifamily residential developments is served by registered commercial 
haulers or county-authorized recyclers. As noted in the General Plan EIR, the City is 
served by a total of ten landfills, the majority of which have over 60 percent available 
remaining capacity.38 The Project would require a GPA from CC to RMU, which would be 
anticipated to generate more solid waste than the current land use designation. Using the 
General Plan EIR’s annual estimate of 1.08 tons of solid waste per resident, the Project 
would be anticipated to generate approximately 525.96 tons of solid waste per year. Due 
to the substantial amount of available capacity remaining at the landfills serving the City, 
the increase in solid waste generation would not be anticipated to exceed landfill capacity. 
As noted in the General Plan EIR, the City of Elk Grove generates less solid waste per 
capita than the State’s diversion requirement, with solid waste generation estimated to be 
as low as 241,733 tons per year. Therefore, the Project would not be anticipated to 
generate solid waste in excess of State or local standards, or in excess of the capacity of 
local infrastructure, or otherwise impair the attainment of solid waste reduction goals. 

 
  In addition, the Project would be required to comply with all applicable solid waste 

regulations, including Title 30, Solid Waste Management, of the City’s Municipal Code, as 
well as Chapter 30.90, the City’s Space Allocation and Enclosure Design Guidelines for 
Trash and Recycling. Section 30.10.140 requires all residents within the City of Elk Grove 
to transport and deliver all solid waste only at sites or facilities that are allowed to accept 

 
38  City of Elk Grove. General Plan Update Draft Environmental Impact Report [pg. 5.12-32]. February 2019. 
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that solid waste under solid waste law, such as permitted transfer stations, landfills, 
materials recovery facilities, composting facilities, and recyclables buy-back centers., 
Chapter 30.90 also requires applicants to develop and submit an integrated waste 
management plan as part of the land use permit process. The plan shall demonstrate 
steps the applicant would take to meet the State mandate to reduce or divert 65 percent 
of the waste generated by all residences and businesses in the City. Therefore, the Project 
would comply with applicable federal, state, and local management and reduction statutes 
and regulations related to solid waste. 

Based on the above, a less-than-significant impact related to solid waste would occur 
as a result of the Project. 
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XX. WILDFIRE. 
If located in or near state responsibility areas or lands 
classified as very high fire hazard severity zones, 
would the project: 

Potentially 
Significant 

Impact 

Less-Than-
Significant 

with 
Mitigation 

Incorporated 

Less-Than-
Significant 

Impact 
No Impact 

a. Substantially impair an adopted emergency response 
plan or emergency evacuation plan?     

b. Due to slope, prevailing winds, and other factors, 
exacerbate wildfire risks, and thereby expose project 
occupants to, pollutant concentrations from a wildfire 
or the uncontrolled spread of a wildfire? 

    

c. Require the installation or maintenance of associated 
infrastructure (such as roads, fuel breaks, emergency 
water sources, power lines or other utilities) that may 
exacerbate fire risk or that may result in temporary or 
ongoing impacts to the environment? 

    

d. Expose people or structures to significant risks, 
including downslope or downstream flooding or 
landslides, as a result of runoff, post-fire slope 
instability, or drainage changes? 

    

 
Discussion 
a-d. According to the California Department of Forestry and Fire Protection (CAL FIRE) Fire 

and Resource Assessment Program, the Project site is not located within or near a Very 
High Fire Hazard Severity Zone or State Responsibility Area.39 As such, the proposed 
Project would not be expected to be subject to or result in substantial adverse effects 
related to wildfires, and a less-than-significant impact would occur.

 
39 California Department of Forestry and Fire Protection. Sacramento County, Very High Fire Hazard Severity Zones 

in LRA, As Recommended by CAL FIRE. July 30, 2008. 
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XXI. MANDATORY FINDINGS OF 
SIGNIFICANCE. 

Potentially 
Significant 

Impact 

Less-Than-
Significant 

with 
Mitigation 

Incorporated 

Less-Than-
Significant 

Impact 
No 

Impact 

a. Does the project have the potential to substantially 
degrade the quality of the environment, substantially 
reduce the habitat of a fish or wildlife species, cause a 
fish or wildlife population to drop below self-sustaining 
levels, threaten to eliminate a plant or animal 
community, substantially reduce the number or restrict 
the range of a rare or endangered plant or animal or 
eliminate important examples of the major periods of 
California history or prehistory? 

    

b. Does the project have impacts that are individually 
limited, but cumulatively considerable? ("Cumulatively 
considerable" means that the incremental effects of a 
project are considerable when viewed in connection 
with the effects of past projects, the effects of other 
current projects, and the effects of probable future 
projects)? 

    

c. Does the project have environmental effects which will 
cause substantial adverse effects on human beings, 
either directly or indirectly?  

    

 
Discussion 
a. As discussed in Section IV, Biological Resources, of this IS/MND, implementation of the 

Project would have the potential to result in adverse effects to burrowing owl, white-tailed 
kite, Modesto song sparrow, Swainson’s hawk, and migratory birds and raptors protected 
by the MBTA. In addition, while unlikely, the Project could result in impacts related to 
eliminating important examples of major periods of California history or prehistory 
associated with undiscovered archeological and/or paleontological resources during 
Project construction. However, the Project would be required to comply with applicable 
General Plan policies and Municipal Code regulations related to biological and cultural 
resources, including Chapter 7.00, Historic Preservation, of the Municipal Code. In 
addition, this IS/MND includes mitigation measures that would reduce any potential 
impacts to less-than-significant levels.  

 
With implementation of the mitigation measures required by this IS/MND, as well as 
compliance with General Plan policies and all applicable sections of the Municipal Code, 
development of the Project would reduce any potential impacts associated with the 
following: 1) degrade the quality of the environment; 2) substantially reduce or impact the 
habitat of fish or wildlife species; 3) cause fish or wildlife populations to drop below self-
sustaining levels; 4) threaten to eliminate a plant or animal community; 5) reduce the 
number or restrict the range of a rare or endangered plant or animal; or 6) eliminate 
important examples of the major periods of California history or prehistory. Therefore, with 
implementation of the mitigation measures included in this IS/MND, a less-than-
significant impact would occur.  
 

b. The Project in conjunction with other development within the City of Elk Grove could 
incrementally contribute to cumulative impacts in the area. However, as demonstrated in 
this IS/MND, all potential environmental impacts that could occur as a result of Project 
implementation would be reduced to a less-than-significant level with implementation of 
project-specific mitigation measures and compliance with applicable General Plan 
policies. As discussed in Section XVII of this IS/MND, while the Project would include 
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generation of vehicle trips on area roadways, the cumulative VMT associated with 
development of the Project and other existing and planned development within the City of 
Elk Grove would be below the established city-wide VMT threshold. As noted in Section 
VIII-1, Mitigation Measure VIII-1 would ensure Project consistency with the City’s CAP, 
thereby resulting in a less-than-significant impact related to cumulative GHG emissions.  

 
 When viewed in conjunction with other closely related past, present, or reasonably 

foreseeable future projects, development of the Project would not result in a cumulatively 
considerable contribution to cumulative impacts in the City of Elk Grove, and the Project’s 
cumulative impact would be less than significant.  

 
c. As described in this IS/MND, the Project would comply with all applicable General Plan 

policies, Municipal Code standards, other applicable local and State regulations, and 
mitigation measures included herein. In addition, as discussed in the Air Quality, Geology 
and Soils, Hazards and Hazardous Materials, Greenhouse Gas Emissions, and Noise 
sections of this IS/MND, the proposed Project would not cause substantial effects to 
human beings, which cannot be mitigated to less-than-significant levels, including effects 
related to exposure to air pollutants, geologic hazards, GHG emissions, hazardous 
materials, and excessive noise. As such, the Project would not result in direct or indirect 
impacts to human beings and, thus, the Project’s impact would be less than significant.  



 

 

 
 
 

APPENDIX A 
 

AIR QUALITY AND GHG MODELING RESULTS 
  



Project Characteristics - CO2 intensity factor adjusted based on SMUD's RPS reductions.

Land Use - Residential lot acreage adjusted based on total site acreage.

Construction Phase - Schedule adjusted based on applicant-provided information.

Grading - Grading adjusted per applicant-provided AQ questionnaire.

Vehicle Trips - Trip rate adjusted based on F&P Traffic Study.

Area Mitigation - Per applicant-provided information, hearths would not be installed.

Energy Mitigation - Title 24 exceedance applied to represent compliance with the 2019 CBSC.

Water Mitigation - Water conservation strategy applied to reflect compliance with 2019 CALGreen Code and MWELO.

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

Parking Lot 250.00 Space 2.25 100,000.00 0

Apartments Mid Rise 148.00 Dwelling Unit 3.55 148,000.00 395

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

6

Wind Speed (m/s) Precipitation Freq (Days)3.5 58

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company Sacramento Municipal Utility District

2023Operational Year

CO2 Intensity 
(lb/MWhr)

387.1 0.029CH4 Intensity 
(lb/MWhr)

0.006N2O Intensity 
(lb/MWhr)

Laguna Main Street Apartments
Sacramento Metropolitan AQMD Air District, Annual

CalEEMod Version: CalEEMod.2016.3.2 Date: 12/1/2020 2:28 PMPage 1 of 31

Laguna Main Street Apartments - Sacramento Metropolitan AQMD Air District, Annual



2.0 Emissions Summary

Table Name Column Name Default Value New Value

tblConstructionPhase NumDays 20.00 360.00

tblConstructionPhase NumDays 230.00 360.00

tblConstructionPhase NumDays 20.00 10.00

tblConstructionPhase NumDays 20.00 2.00

tblConstructionPhase NumDays 10.00 2.00

tblGrading AcresOfGrading 5.00 5.80

tblLandUse LotAcreage 3.89 3.55

tblProjectCharacteristics CO2IntensityFactor 590.31 387.1

tblVehicleTrips ST_TR 6.39 5.03

tblVehicleTrips SU_TR 5.86 5.03

tblVehicleTrips WD_TR 6.65 5.03

CalEEMod Version: CalEEMod.2016.3.2 Date: 12/1/2020 2:28 PMPage 2 of 31

Laguna Main Street Apartments - Sacramento Metropolitan AQMD Air District, Annual



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 0.6370 1.9787 2.0057 4.2100e-
003

0.1717 0.0936 0.2653 0.0592 0.0883 0.1475 0.0000 372.7767 372.7767 0.0574 0.0000 374.2125

2022 0.8084 2.0579 2.3306 4.9900e-
003

0.1506 0.0913 0.2419 0.0405 0.0864 0.1269 0.0000 442.2481 442.2481 0.0644 0.0000 443.8590

Maximum 0.8084 2.0579 2.3306 4.9900e-
003

0.1717 0.0936 0.2653 0.0592 0.0883 0.1475 0.0000 442.2481 442.2481 0.0644 0.0000 443.8590

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 0.6370 1.9787 2.0057 4.2100e-
003

0.1717 0.0936 0.2653 0.0592 0.0883 0.1475 0.0000 372.7765 372.7765 0.0574 0.0000 374.2122

2022 0.8084 2.0579 2.3306 4.9900e-
003

0.1506 0.0913 0.2419 0.0405 0.0864 0.1269 0.0000 442.2478 442.2478 0.0644 0.0000 443.8587

Maximum 0.8084 2.0579 2.3306 4.9900e-
003

0.1717 0.0936 0.2653 0.0592 0.0883 0.1475 0.0000 442.2478 442.2478 0.0644 0.0000 443.8587

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 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

CalEEMod Version: CalEEMod.2016.3.2 Date: 12/1/2020 2:28 PMPage 3 of 31
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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 0.7248 0.0176 1.5298 8.0000e-
005

8.4600e-
003

8.4600e-
003

8.4600e-
003

8.4600e-
003

0.0000 2.4994 2.4994 2.4100e-
003

0.0000 2.5597

Energy 7.7800e-
003

0.0665 0.0283 4.2000e-
004

5.3700e-
003

5.3700e-
003

5.3700e-
003

5.3700e-
003

0.0000 193.7457 193.7457 0.0102 3.2200e-
003

194.9612

Mobile 0.2003 0.8230 2.3661 7.9100e-
003

0.7122 6.1900e-
003

0.7184 0.1909 5.7700e-
003

0.1967 0.0000 727.7724 727.7724 0.0327 0.0000 728.5901

Waste 0.0000 0.0000 0.0000 0.0000 13.8196 0.0000 13.8196 0.8167 0.0000 34.2375

Water 0.0000 0.0000 0.0000 0.0000 3.4116 12.1722 15.5838 0.0127 7.6100e-
003

18.1673

Total 0.9328 0.9071 3.9242 8.4100e-
003

0.7122 0.0200 0.7322 0.1909 0.0196 0.2105 17.2313 936.1896 953.4208 0.8747 0.0108 978.5158

Unmitigated Operational

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

1 5-1-2021 7-31-2021 0.9528 0.9528

2 8-1-2021 10-31-2021 1.0096 1.0096

3 11-1-2021 1-31-2022 0.9849 0.9849

4 2-1-2022 4-30-2022 0.9013 0.9013

5 5-1-2022 7-31-2022 0.9409 0.9409

6 8-1-2022 9-30-2022 0.6166 0.6166

Highest 1.0096 1.0096

CalEEMod Version: CalEEMod.2016.3.2 Date: 12/1/2020 2:28 PMPage 4 of 31
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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 0.7248 0.0176 1.5298 8.0000e-
005

8.4600e-
003

8.4600e-
003

8.4600e-
003

8.4600e-
003

0.0000 2.4994 2.4994 2.4100e-
003

0.0000 2.5597

Energy 7.3800e-
003

0.0631 0.0269 4.0000e-
004

5.1000e-
003

5.1000e-
003

5.1000e-
003

5.1000e-
003

0.0000 73.0853 73.0853 1.4000e-
003

1.3400e-
003

73.5196

Mobile 0.2003 0.8230 2.3661 7.9100e-
003

0.7122 6.1900e-
003

0.7184 0.1909 5.7700e-
003

0.1967 0.0000 727.7724 727.7724 0.0327 0.0000 728.5901

Waste 0.0000 0.0000 0.0000 0.0000 13.8196 0.0000 13.8196 0.8167 0.0000 34.2375

Water 0.0000 0.0000 0.0000 0.0000 2.7293 9.7377 12.4670 0.0101 6.0900e-
003

14.5338

Total 0.9324 0.9037 3.9227 8.3900e-
003

0.7122 0.0198 0.7319 0.1909 0.0193 0.2102 16.5489 813.0947 829.6436 0.8634 7.4300e-
003

853.4407

Mitigated Operational

3.0 Construction Detail

Construction Phase

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

0.04 0.37 0.04 0.24 0.00 1.35 0.04 0.00 1.38 0.13 3.96 13.15 12.98 1.30 31.39 12.78

CalEEMod Version: CalEEMod.2016.3.2 Date: 12/1/2020 2:28 PMPage 5 of 31
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Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Site Preparation Site Preparation 5/1/2021 5/4/2021 5 2

2 Grading Grading 5/5/2021 5/18/2021 5 10

3 Building Construction Building Construction 5/21/2021 10/6/2022 5 360

4 Architectural Coating Architectural Coating 6/4/2021 10/20/2022 5 360

5 Paving Paving 5/19/2022 5/20/2022 5 2

OffRoad Equipment

Residential Indoor: 299,700; Residential Outdoor: 99,900; Non-Residential Indoor: 0; Non-Residential Outdoor: 0; Striped Parking Area: 6,000 
(Architectural Coating – sqft)

Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 5.8

Acres of Paving: 2.25

CalEEMod Version: CalEEMod.2016.3.2 Date: 12/1/2020 2:28 PMPage 6 of 31
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3.1 Mitigation Measures Construction

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

Site Preparation Rubber Tired Dozers 3 8.00 247 0.40

Site Preparation Tractors/Loaders/Backhoes 4 8.00 97 0.37

Grading Excavators 1 8.00 158 0.38

Grading Graders 1 8.00 187 0.41

Grading Rubber Tired Dozers 1 8.00 247 0.40

Grading Tractors/Loaders/Backhoes 3 8.00 97 0.37

Building Construction Cranes 1 7.00 231 0.29

Building Construction Forklifts 3 8.00 89 0.20

Building Construction Generator Sets 1 8.00 84 0.74

Building Construction Tractors/Loaders/Backhoes 3 7.00 97 0.37

Building Construction Welders 1 8.00 46 0.45

Paving Pavers 2 8.00 130 0.42

Paving Paving Equipment 2 8.00 132 0.36

Paving Rollers 2 8.00 80 0.38

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 7 18.00 0.00 0.00 10.00 6.50 20.00 LD_Mix HDT_Mix HHDT

Grading 6 15.00 0.00 0.00 10.00 6.50 20.00 LD_Mix HDT_Mix HHDT

Building Construction 9 149.00 32.00 0.00 10.00 6.50 20.00 LD_Mix HDT_Mix HHDT

Paving 6 15.00 0.00 0.00 10.00 6.50 20.00 LD_Mix HDT_Mix HHDT

Architectural Coating 1 30.00 0.00 0.00 10.00 6.50 20.00 LD_Mix HDT_Mix HHDT
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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 0.0181 0.0000 0.0181 9.9300e-
003

0.0000 9.9300e-
003

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 3.8900e-
003

0.0405 0.0212 4.0000e-
005

2.0400e-
003

2.0400e-
003

1.8800e-
003

1.8800e-
003

0.0000 3.3436 3.3436 1.0800e-
003

0.0000 3.3706

Total 3.8900e-
003

0.0405 0.0212 4.0000e-
005

0.0181 2.0400e-
003

0.0201 9.9300e-
003

1.8800e-
003

0.0118 0.0000 3.3436 3.3436 1.0800e-
003

0.0000 3.3706

Unmitigated Construction On-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

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 6.0000e-
005

4.0000e-
005

4.6000e-
004

0.0000 1.3000e-
004

0.0000 1.3000e-
004

4.0000e-
005

0.0000 4.0000e-
005

0.0000 0.1131 0.1131 0.0000 0.0000 0.1132

Total 6.0000e-
005

4.0000e-
005

4.6000e-
004

0.0000 1.3000e-
004

0.0000 1.3000e-
004

4.0000e-
005

0.0000 4.0000e-
005

0.0000 0.1131 0.1131 0.0000 0.0000 0.1132

Unmitigated Construction Off-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

Fugitive Dust 0.0181 0.0000 0.0181 9.9300e-
003

0.0000 9.9300e-
003

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 3.8900e-
003

0.0405 0.0212 4.0000e-
005

2.0400e-
003

2.0400e-
003

1.8800e-
003

1.8800e-
003

0.0000 3.3436 3.3436 1.0800e-
003

0.0000 3.3706

Total 3.8900e-
003

0.0405 0.0212 4.0000e-
005

0.0181 2.0400e-
003

0.0201 9.9300e-
003

1.8800e-
003

0.0118 0.0000 3.3436 3.3436 1.0800e-
003

0.0000 3.3706

Mitigated Construction On-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

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 6.0000e-
005

4.0000e-
005

4.6000e-
004

0.0000 1.3000e-
004

0.0000 1.3000e-
004

4.0000e-
005

0.0000 4.0000e-
005

0.0000 0.1131 0.1131 0.0000 0.0000 0.1132

Total 6.0000e-
005

4.0000e-
005

4.6000e-
004

0.0000 1.3000e-
004

0.0000 1.3000e-
004

4.0000e-
005

0.0000 4.0000e-
005

0.0000 0.1131 0.1131 0.0000 0.0000 0.1132

Mitigated Construction Off-Site
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3.3 Grading - 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 0.0332 0.0000 0.0332 0.0169 0.0000 0.0169 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0115 0.1237 0.0793 1.5000e-
004

5.8000e-
003

5.8000e-
003

5.3400e-
003

5.3400e-
003

0.0000 13.0269 13.0269 4.2100e-
003

0.0000 13.1322

Total 0.0115 0.1237 0.0793 1.5000e-
004

0.0332 5.8000e-
003

0.0390 0.0169 5.3400e-
003

0.0222 0.0000 13.0269 13.0269 4.2100e-
003

0.0000 13.1322

Unmitigated Construction On-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

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 2.6000e-
004

1.7000e-
004

1.9000e-
003

1.0000e-
005

5.5000e-
004

0.0000 5.5000e-
004

1.5000e-
004

0.0000 1.5000e-
004

0.0000 0.4714 0.4714 1.0000e-
005

0.0000 0.4717

Total 2.6000e-
004

1.7000e-
004

1.9000e-
003

1.0000e-
005

5.5000e-
004

0.0000 5.5000e-
004

1.5000e-
004

0.0000 1.5000e-
004

0.0000 0.4714 0.4714 1.0000e-
005

0.0000 0.4717

Unmitigated Construction Off-Site
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3.3 Grading - 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 0.0332 0.0000 0.0332 0.0169 0.0000 0.0169 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0115 0.1237 0.0793 1.5000e-
004

5.8000e-
003

5.8000e-
003

5.3400e-
003

5.3400e-
003

0.0000 13.0268 13.0268 4.2100e-
003

0.0000 13.1322

Total 0.0115 0.1237 0.0793 1.5000e-
004

0.0332 5.8000e-
003

0.0390 0.0169 5.3400e-
003

0.0222 0.0000 13.0268 13.0268 4.2100e-
003

0.0000 13.1322

Mitigated Construction On-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

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 2.6000e-
004

1.7000e-
004

1.9000e-
003

1.0000e-
005

5.5000e-
004

0.0000 5.5000e-
004

1.5000e-
004

0.0000 1.5000e-
004

0.0000 0.4714 0.4714 1.0000e-
005

0.0000 0.4717

Total 2.6000e-
004

1.7000e-
004

1.9000e-
003

1.0000e-
005

5.5000e-
004

0.0000 5.5000e-
004

1.5000e-
004

0.0000 1.5000e-
004

0.0000 0.4714 0.4714 1.0000e-
005

0.0000 0.4717

Mitigated Construction Off-Site
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3.4 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 0.1530 1.4033 1.3343 2.1700e-
003

0.0772 0.0772 0.0726 0.0726 0.0000 186.4680 186.4680 0.0450 0.0000 187.5927

Total 0.1530 1.4033 1.3343 2.1700e-
003

0.0772 0.0772 0.0726 0.0726 0.0000 186.4680 186.4680 0.0450 0.0000 187.5927

Unmitigated Construction On-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

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 8.1000e-
003

0.2635 0.0704 6.3000e-
004

0.0151 7.3000e-
004

0.0158 4.3500e-
003

7.0000e-
004

5.0500e-
003

0.0000 60.4445 60.4445 3.4600e-
003

0.0000 60.5309

Worker 0.0415 0.0271 0.3036 8.3000e-
004

0.0881 6.2000e-
004

0.0887 0.0234 5.7000e-
004

0.0240 0.0000 75.3949 75.3949 1.9800e-
003

0.0000 75.4444

Total 0.0496 0.2907 0.3740 1.4600e-
003

0.1032 1.3500e-
003

0.1045 0.0278 1.2700e-
003

0.0291 0.0000 135.8394 135.8394 5.4400e-
003

0.0000 135.9752

Unmitigated Construction Off-Site
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3.4 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 0.1530 1.4033 1.3343 2.1700e-
003

0.0772 0.0772 0.0726 0.0726 0.0000 186.4678 186.4678 0.0450 0.0000 187.5925

Total 0.1530 1.4033 1.3343 2.1700e-
003

0.0772 0.0772 0.0726 0.0726 0.0000 186.4678 186.4678 0.0450 0.0000 187.5925

Mitigated Construction On-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

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 8.1000e-
003

0.2635 0.0704 6.3000e-
004

0.0151 7.3000e-
004

0.0158 4.3500e-
003

7.0000e-
004

5.0500e-
003

0.0000 60.4445 60.4445 3.4600e-
003

0.0000 60.5309

Worker 0.0415 0.0271 0.3036 8.3000e-
004

0.0881 6.2000e-
004

0.0887 0.0234 5.7000e-
004

0.0240 0.0000 75.3949 75.3949 1.9800e-
003

0.0000 75.4444

Total 0.0496 0.2907 0.3740 1.4600e-
003

0.1032 1.3500e-
003

0.1045 0.0278 1.2700e-
003

0.0291 0.0000 135.8394 135.8394 5.4400e-
003

0.0000 135.9752

Mitigated Construction Off-Site
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3.4 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 0.1698 1.5538 1.6282 2.6800e-
003

0.0805 0.0805 0.0757 0.0757 0.0000 230.5666 230.5666 0.0552 0.0000 231.9476

Total 0.1698 1.5538 1.6282 2.6800e-
003

0.0805 0.0805 0.0757 0.0757 0.0000 230.5666 230.5666 0.0552 0.0000 231.9476

Unmitigated Construction On-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

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 9.2900e-
003

0.3093 0.0803 7.7000e-
004

0.0186 7.9000e-
004

0.0194 5.3800e-
003

7.6000e-
004

6.1300e-
003

0.0000 74.0541 74.0541 4.1500e-
003

0.0000 74.1579

Worker 0.0480 0.0302 0.3448 9.9000e-
004

0.1089 7.4000e-
004

0.1096 0.0290 6.8000e-
004

0.0296 0.0000 89.8521 89.8521 2.2000e-
003

0.0000 89.9070

Total 0.0573 0.3394 0.4251 1.7600e-
003

0.1275 1.5300e-
003

0.1290 0.0343 1.4400e-
003

0.0358 0.0000 163.9062 163.9062 6.3500e-
003

0.0000 164.0649

Unmitigated Construction Off-Site
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3.4 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 0.1698 1.5538 1.6282 2.6800e-
003

0.0805 0.0805 0.0757 0.0757 0.0000 230.5663 230.5663 0.0552 0.0000 231.9473

Total 0.1698 1.5538 1.6282 2.6800e-
003

0.0805 0.0805 0.0757 0.0757 0.0000 230.5663 230.5663 0.0552 0.0000 231.9473

Mitigated Construction On-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

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 9.2900e-
003

0.3093 0.0803 7.7000e-
004

0.0186 7.9000e-
004

0.0194 5.3800e-
003

7.6000e-
004

6.1300e-
003

0.0000 74.0541 74.0541 4.1500e-
003

0.0000 74.1579

Worker 0.0480 0.0302 0.3448 9.9000e-
004

0.1089 7.4000e-
004

0.1096 0.0290 6.8000e-
004

0.0296 0.0000 89.8521 89.8521 2.2000e-
003

0.0000 89.9070

Total 0.0573 0.3394 0.4251 1.7600e-
003

0.1275 1.5300e-
003

0.1290 0.0343 1.4400e-
003

0.0358 0.0000 163.9062 163.9062 6.3500e-
003

0.0000 164.0649

Mitigated Construction Off-Site
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3.5 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 0.3943 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0165 0.1153 0.1372 2.2000e-
004

7.1000e-
003

7.1000e-
003

7.1000e-
003

7.1000e-
003

0.0000 19.2771 19.2771 1.3200e-
003

0.0000 19.3101

Total 0.4108 0.1153 0.1372 2.2000e-
004

7.1000e-
003

7.1000e-
003

7.1000e-
003

7.1000e-
003

0.0000 19.2771 19.2771 1.3200e-
003

0.0000 19.3101

Unmitigated Construction On-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

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 7.8400e-
003

5.1300e-
003

0.0573 1.6000e-
004

0.0166 1.2000e-
004

0.0168 4.4200e-
003

1.1000e-
004

4.5300e-
003

0.0000 14.2373 14.2373 3.7000e-
004

0.0000 14.2467

Total 7.8400e-
003

5.1300e-
003

0.0573 1.6000e-
004

0.0166 1.2000e-
004

0.0168 4.4200e-
003

1.1000e-
004

4.5300e-
003

0.0000 14.2373 14.2373 3.7000e-
004

0.0000 14.2467

Unmitigated Construction Off-Site
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3.5 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 0.3943 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0165 0.1153 0.1372 2.2000e-
004

7.1000e-
003

7.1000e-
003

7.1000e-
003

7.1000e-
003

0.0000 19.2770 19.2770 1.3200e-
003

0.0000 19.3101

Total 0.4108 0.1153 0.1372 2.2000e-
004

7.1000e-
003

7.1000e-
003

7.1000e-
003

7.1000e-
003

0.0000 19.2770 19.2770 1.3200e-
003

0.0000 19.3101

Mitigated Construction On-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

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 7.8400e-
003

5.1300e-
003

0.0573 1.6000e-
004

0.0166 1.2000e-
004

0.0168 4.4200e-
003

1.1000e-
004

4.5300e-
003

0.0000 14.2373 14.2373 3.7000e-
004

0.0000 14.2467

Total 7.8400e-
003

5.1300e-
003

0.0573 1.6000e-
004

0.0166 1.2000e-
004

0.0168 4.4200e-
003

1.1000e-
004

4.5300e-
003

0.0000 14.2373 14.2373 3.7000e-
004

0.0000 14.2467

Mitigated Construction Off-Site
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3.5 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 0.5457 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0214 0.1472 0.1895 3.1000e-
004

8.5400e-
003

8.5400e-
003

8.5400e-
003

8.5400e-
003

0.0000 26.6815 26.6815 1.7400e-
003

0.0000 26.7249

Total 0.5671 0.1472 0.1895 3.1000e-
004

8.5400e-
003

8.5400e-
003

8.5400e-
003

8.5400e-
003

0.0000 26.6815 26.6815 1.7400e-
003

0.0000 26.7249

Unmitigated Construction On-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

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 0.0102 6.3800e-
003

0.0729 2.1000e-
004

0.0230 1.6000e-
004

0.0232 6.1200e-
003

1.4000e-
004

6.2700e-
003

0.0000 19.0001 19.0001 4.6000e-
004

0.0000 19.0117

Total 0.0102 6.3800e-
003

0.0729 2.1000e-
004

0.0230 1.6000e-
004

0.0232 6.1200e-
003

1.4000e-
004

6.2700e-
003

0.0000 19.0001 19.0001 4.6000e-
004

0.0000 19.0117

Unmitigated Construction Off-Site
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3.5 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 0.5457 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0214 0.1472 0.1895 3.1000e-
004

8.5400e-
003

8.5400e-
003

8.5400e-
003

8.5400e-
003

0.0000 26.6815 26.6815 1.7400e-
003

0.0000 26.7249

Total 0.5671 0.1472 0.1895 3.1000e-
004

8.5400e-
003

8.5400e-
003

8.5400e-
003

8.5400e-
003

0.0000 26.6815 26.6815 1.7400e-
003

0.0000 26.7249

Mitigated Construction On-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

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 0.0102 6.3800e-
003

0.0729 2.1000e-
004

0.0230 1.6000e-
004

0.0232 6.1200e-
003

1.4000e-
004

6.2700e-
003

0.0000 19.0001 19.0001 4.6000e-
004

0.0000 19.0117

Total 0.0102 6.3800e-
003

0.0729 2.1000e-
004

0.0230 1.6000e-
004

0.0232 6.1200e-
003

1.4000e-
004

6.2700e-
003

0.0000 19.0001 19.0001 4.6000e-
004

0.0000 19.0117

Mitigated Construction Off-Site
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3.6 Paving - 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 1.1000e-
003

0.0111 0.0146 2.0000e-
005

5.7000e-
004

5.7000e-
004

5.2000e-
004

5.2000e-
004

0.0000 2.0028 2.0028 6.5000e-
004

0.0000 2.0190

Paving 2.9500e-
003

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 4.0500e-
003

0.0111 0.0146 2.0000e-
005

5.7000e-
004

5.7000e-
004

5.2000e-
004

5.2000e-
004

0.0000 2.0028 2.0028 6.5000e-
004

0.0000 2.0190

Unmitigated Construction On-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

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 5.0000e-
005

3.0000e-
005

3.5000e-
004

0.0000 1.1000e-
004

0.0000 1.1000e-
004

3.0000e-
005

0.0000 3.0000e-
005

0.0000 0.0909 0.0909 0.0000 0.0000 0.0910

Total 5.0000e-
005

3.0000e-
005

3.5000e-
004

0.0000 1.1000e-
004

0.0000 1.1000e-
004

3.0000e-
005

0.0000 3.0000e-
005

0.0000 0.0909 0.0909 0.0000 0.0000 0.0910

Unmitigated Construction Off-Site
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4.0 Operational Detail - Mobile

3.6 Paving - 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 1.1000e-
003

0.0111 0.0146 2.0000e-
005

5.7000e-
004

5.7000e-
004

5.2000e-
004

5.2000e-
004

0.0000 2.0028 2.0028 6.5000e-
004

0.0000 2.0190

Paving 2.9500e-
003

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 4.0500e-
003

0.0111 0.0146 2.0000e-
005

5.7000e-
004

5.7000e-
004

5.2000e-
004

5.2000e-
004

0.0000 2.0028 2.0028 6.5000e-
004

0.0000 2.0190

Mitigated Construction On-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

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 5.0000e-
005

3.0000e-
005

3.5000e-
004

0.0000 1.1000e-
004

0.0000 1.1000e-
004

3.0000e-
005

0.0000 3.0000e-
005

0.0000 0.0909 0.0909 0.0000 0.0000 0.0910

Total 5.0000e-
005

3.0000e-
005

3.5000e-
004

0.0000 1.1000e-
004

0.0000 1.1000e-
004

3.0000e-
005

0.0000 3.0000e-
005

0.0000 0.0909 0.0909 0.0000 0.0000 0.0910

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 0.2003 0.8230 2.3661 7.9100e-
003

0.7122 6.1900e-
003

0.7184 0.1909 5.7700e-
003

0.1967 0.0000 727.7724 727.7724 0.0327 0.0000 728.5901

Unmitigated 0.2003 0.8230 2.3661 7.9100e-
003

0.7122 6.1900e-
003

0.7184 0.1909 5.7700e-
003

0.1967 0.0000 727.7724 727.7724 0.0327 0.0000 728.5901

4.1 Mitigation Measures Mobile

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

Apartments Mid Rise 744.44 744.44 744.44 1,910,314 1,910,314
Parking Lot 0.00 0.00 0.00

Total 744.44 744.44 744.44 1,910,314 1,910,314

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

Apartments Mid Rise 10.00 5.00 6.50 46.50 12.50 41.00 86 11 3

Parking Lot 10.00 5.00 6.50 0.00 0.00 0.00 0 0 0

4.4 Fleet Mix
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5.0 Energy Detail

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 0.0000 0.0000 0.0000 0.0000 0.0000

Electricity 
Unmitigated

0.0000 0.0000 0.0000 0.0000 0.0000 116.7567 116.7567 8.7500e-
003

1.8100e-
003

117.5147

NaturalGas 
Mitigated

7.3800e-
003

0.0631 0.0269 4.0000e-
004

5.1000e-
003

5.1000e-
003

5.1000e-
003

5.1000e-
003

0.0000 73.0853 73.0853 1.4000e-
003

1.3400e-
003

73.5196

NaturalGas 
Unmitigated

7.7800e-
003

0.0665 0.0283 4.2000e-
004

5.3700e-
003

5.3700e-
003

5.3700e-
003

5.3700e-
003

0.0000 76.9890 76.9890 1.4800e-
003

1.4100e-
003

77.4465

5.1 Mitigation Measures Energy

Exceed Title 24

Percent of Electricity Use Generated with Renewable Energy

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

Apartments Mid Rise 0.562895 0.037862 0.207220 0.115570 0.017815 0.005092 0.018559 0.023754 0.002009 0.001969 0.005819 0.000618 0.000817

Parking Lot 0.562895 0.037862 0.207220 0.115570 0.017815 0.005092 0.018559 0.023754 0.002009 0.001969 0.005819 0.000618 0.000817

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

Apartments Mid 
Rise

1.44272e
+006

7.7800e-
003

0.0665 0.0283 4.2000e-
004

5.3700e-
003

5.3700e-
003

5.3700e-
003

5.3700e-
003

0.0000 76.9890 76.9890 1.4800e-
003

1.4100e-
003

77.4465

Parking Lot 0 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

Total 7.7800e-
003

0.0665 0.0283 4.2000e-
004

5.3700e-
003

5.3700e-
003

5.3700e-
003

5.3700e-
003

0.0000 76.9890 76.9890 1.4800e-
003

1.4100e-
003

77.4465

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

Apartments Mid 
Rise

1.36957e
+006

7.3800e-
003

0.0631 0.0269 4.0000e-
004

5.1000e-
003

5.1000e-
003

5.1000e-
003

5.1000e-
003

0.0000 73.0853 73.0853 1.4000e-
003

1.3400e-
003

73.5196

Parking Lot 0 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

Total 7.3800e-
003

0.0631 0.0269 4.0000e-
004

5.1000e-
003

5.1000e-
003

5.1000e-
003

5.1000e-
003

0.0000 73.0853 73.0853 1.4000e-
003

1.3400e-
003

73.5196

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

Apartments Mid 
Rise

629956 110.6112 8.2900e-
003

1.7100e-
003

111.3293

Parking Lot 35000 6.1455 4.6000e-
004

1.0000e-
004

6.1854

Total 116.7567 8.7500e-
003

1.8100e-
003

117.5147

Unmitigated

Electricity 
Use

Total CO2 CH4 N2O CO2e

Land Use kWh/yr MT/yr

Apartments Mid 
Rise

0 0.0000 0.0000 0.0000 0.0000

Parking Lot 0 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000

Mitigated
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No Hearths Installed

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 0.7248 0.0176 1.5298 8.0000e-
005

8.4600e-
003

8.4600e-
003

8.4600e-
003

8.4600e-
003

0.0000 2.4994 2.4994 2.4100e-
003

0.0000 2.5597

Unmitigated 0.7248 0.0176 1.5298 8.0000e-
005

8.4600e-
003

8.4600e-
003

8.4600e-
003

8.4600e-
003

0.0000 2.4994 2.4994 2.4100e-
003

0.0000 2.5597

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

0.0940 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.5845 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 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

Landscaping 0.0463 0.0176 1.5298 8.0000e-
005

8.4600e-
003

8.4600e-
003

8.4600e-
003

8.4600e-
003

0.0000 2.4994 2.4994 2.4100e-
003

0.0000 2.5597

Total 0.7248 0.0176 1.5298 8.0000e-
005

8.4600e-
003

8.4600e-
003

8.4600e-
003

8.4600e-
003

0.0000 2.4994 2.4994 2.4100e-
003

0.0000 2.5597

Unmitigated
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Apply Water Conservation Strategy

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

0.0940 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.5845 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 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

Landscaping 0.0463 0.0176 1.5298 8.0000e-
005

8.4600e-
003

8.4600e-
003

8.4600e-
003

8.4600e-
003

0.0000 2.4994 2.4994 2.4100e-
003

0.0000 2.5597

Total 0.7248 0.0176 1.5298 8.0000e-
005

8.4600e-
003

8.4600e-
003

8.4600e-
003

8.4600e-
003

0.0000 2.4994 2.4994 2.4100e-
003

0.0000 2.5597

Mitigated
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Total CO2 CH4 N2O CO2e

Category MT/yr

Mitigated 12.4670 0.0101 6.0900e-
003

14.5338

Unmitigated 15.5838 0.0127 7.6100e-
003

18.1673

7.2 Water by Land Use

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Land Use Mgal MT/yr

Apartments Mid 
Rise

9.6428 / 
6.07915

15.5838 0.0127 7.6100e-
003

18.1673

Parking Lot 0 / 0 0.0000 0.0000 0.0000 0.0000

Total 15.5838 0.0127 7.6100e-
003

18.1673

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

Apartments Mid 
Rise

7.71424 / 
4.86332

12.4670 0.0101 6.0900e-
003

14.5338

Parking Lot 0 / 0 0.0000 0.0000 0.0000 0.0000

Total 12.4670 0.0101 6.0900e-
003

14.5338

Mitigated

8.0 Waste Detail

Total CO2 CH4 N2O CO2e

MT/yr

 Mitigated 13.8196 0.8167 0.0000 34.2375

 Unmitigated 13.8196 0.8167 0.0000 34.2375

Category/Year
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8.2 Waste by Land Use

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Land Use tons MT/yr

Apartments Mid 
Rise

68.08 13.8196 0.8167 0.0000 34.2375

Parking Lot 0 0.0000 0.0000 0.0000 0.0000

Total 13.8196 0.8167 0.0000 34.2375

Unmitigated

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Land Use tons MT/yr

Apartments Mid 
Rise

68.08 13.8196 0.8167 0.0000 34.2375

Parking Lot 0 0.0000 0.0000 0.0000 0.0000

Total 13.8196 0.8167 0.0000 34.2375

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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Sacramento Metropolitan AQMD Air District, Mitigation Report

Laguna Main Street Apartments

Construction Mitigation Summary

Phase ROG NOx CO SO2
Exhaust 

PM10
Exhaust 
PM2.5 Bio- CO2

NBio- 
CO2 Total CO2 CH4 N2O CO2e

Percent Reduction

Architectural Coating 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Building Construction 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Grading 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Paving 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Site Preparation 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

OFFROAD Equipment Mitigation
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Equipment Type Fuel Type Tier Number Mitigated Total Number of Equipment DPF Oxidation Catalyst

Air Compressors Diesel No Change 0 1 No Change 0.00

Cranes Diesel No Change 0 1 No Change 0.00

Excavators Diesel No Change 0 1 No Change 0.00

Forklifts Diesel No Change 0 3 No Change 0.00

Generator Sets Diesel No Change 0 1 No Change 0.00

Graders Diesel No Change 0 1 No Change 0.00

Pavers Diesel No Change 0 2 No Change 0.00

Paving Equipment Diesel No Change 0 2 No Change 0.00

Rollers Diesel No Change 0 2 No Change 0.00

Rubber Tired Dozers Diesel No Change 0 4 No Change 0.00

Tractors/Loaders/Backhoes Diesel No Change 0 10 No Change 0.00

Welders Diesel No Change 0 1 No Change 0.00
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Equipment Type ROG NOx CO SO2 Exhaust PM10 Exhaust PM2.5 Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e
Unmitigated tons/yr Unmitigated mt/yr

Air Compressors 3.79000E-002 2.62460E-001 3.26750E-001 5.30000E-004 1.56400E-002 1.56400E-002 0.00000E+000 4.59586E+001 4.59586E+001 3.06000E-003 0.00000E+000 4.60351E+001

Cranes 6.15600E-002 7.05870E-001 3.04420E-001 9.10000E-004 2.89900E-002 2.66700E-002 0.00000E+000 7.98407E+001 7.98407E+001 2.58200E-002 0.00000E+000 8.04863E+001

Excavators 1.15000E-003 1.07700E-002 1.63600E-002 3.00000E-005 5.20000E-004 4.80000E-004 0.00000E+000 2.26883E+000 2.26883E+000 7.30000E-004 0.00000E+000 2.28718E+000

Forklifts 6.51400E-002 5.99650E-001 6.26430E-001 8.30000E-004 4.10700E-002 3.77900E-002 0.00000E+000 7.25173E+001 7.25173E+001 2.34500E-002 0.00000E+000 7.31037E+001

Generator Sets 6.16000E-002 5.46240E-001 6.62380E-001 1.18000E-003 2.81200E-002 2.81200E-002 0.00000E+000 1.01737E+002 1.01737E+002 4.99000E-003 0.00000E+000 1.01862E+002

Graders 2.26000E-003 2.96200E-002 8.84000E-003 3.00000E-005 9.40000E-004 8.60000E-004 0.00000E+000 2.91063E+000 2.91063E+000 9.40000E-004 0.00000E+000 2.93416E+000

Pavers 4.10000E-004 4.20000E-003 5.77000E-003 1.00000E-005 2.00000E-004 1.80000E-004 0.00000E+000 8.26010E-001 8.26010E-001 2.70000E-004 0.00000E+000 8.32680E-001

Paving Equipment 3.60000E-004 3.48000E-003 5.09000E-003 1.00000E-005 1.70000E-004 1.60000E-004 0.00000E+000 7.15710E-001 7.15710E-001 2.30000E-004 0.00000E+000 7.21500E-001

Rollers 3.30000E-004 3.45000E-003 3.72000E-003 1.00000E-005 2.00000E-004 1.80000E-004 0.00000E+000 4.61040E-001 4.61040E-001 1.50000E-004 0.00000E+000 4.64770E-001

Rubber Tired 
Dozers

8.37000E-003 8.77700E-002 3.23000E-002 7.00000E-005 4.26000E-003 3.92000E-003 0.00000E+000 6.00449E+000 6.00449E+000 1.94000E-003 0.00000E+000 6.05304E+000

Tractors/Loaders/
Backhoes

8.61500E-002 8.74280E-001 1.10508E+000 1.53000E-003 4.92800E-002 4.53400E-002 0.00000E+000 1.34246E+002 1.34246E+002 4.34200E-002 0.00000E+000 1.35331E+002

Welders 5.19000E-002 2.67020E-001 3.07100E-001 4.60000E-004 1.23200E-002 1.23200E-002 0.00000E+000 3.38797E+001 3.38797E+001 4.21000E-003 0.00000E+000 3.39851E+001
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Equipment Type ROG NOx CO SO2 Exhaust PM10 Exhaust PM2.5 Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e
Mitigated tons/yr Mitigated mt/yr

Air Compressors 3.79000E-002 2.62460E-001 3.26750E-001 5.30000E-004 1.56400E-002 1.56400E-002 0.00000E+000 4.59585E+001 4.59585E+001 3.06000E-003 0.00000E+000 4.60350E+001

Cranes 6.15600E-002 7.05870E-001 3.04420E-001 9.10000E-004 2.89900E-002 2.66700E-002 0.00000E+000 7.98406E+001 7.98406E+001 2.58200E-002 0.00000E+000 8.04862E+001

Excavators 1.15000E-003 1.07700E-002 1.63600E-002 3.00000E-005 5.20000E-004 4.80000E-004 0.00000E+000 2.26883E+000 2.26883E+000 7.30000E-004 0.00000E+000 2.28717E+000

Forklifts 6.51400E-002 5.99650E-001 6.26430E-001 8.30000E-004 4.10700E-002 3.77900E-002 0.00000E+000 7.25172E+001 7.25172E+001 2.34500E-002 0.00000E+000 7.31036E+001

Generator Sets 6.16000E-002 5.46240E-001 6.62380E-001 1.18000E-003 2.81200E-002 2.81200E-002 0.00000E+000 1.01737E+002 1.01737E+002 4.99000E-003 0.00000E+000 1.01862E+002

Graders 2.26000E-003 2.96200E-002 8.84000E-003 3.00000E-005 9.40000E-004 8.60000E-004 0.00000E+000 2.91063E+000 2.91063E+000 9.40000E-004 0.00000E+000 2.93416E+000

Pavers 4.10000E-004 4.20000E-003 5.77000E-003 1.00000E-005 2.00000E-004 1.80000E-004 0.00000E+000 8.26010E-001 8.26010E-001 2.70000E-004 0.00000E+000 8.32680E-001

Paving Equipment 3.60000E-004 3.48000E-003 5.09000E-003 1.00000E-005 1.70000E-004 1.60000E-004 0.00000E+000 7.15710E-001 7.15710E-001 2.30000E-004 0.00000E+000 7.21500E-001

Rollers 3.30000E-004 3.45000E-003 3.72000E-003 1.00000E-005 2.00000E-004 1.80000E-004 0.00000E+000 4.61040E-001 4.61040E-001 1.50000E-004 0.00000E+000 4.64770E-001

Rubber Tired Dozers 8.37000E-003 8.77700E-002 3.23000E-002 7.00000E-005 4.26000E-003 3.92000E-003 0.00000E+000 6.00448E+000 6.00448E+000 1.94000E-003 0.00000E+000 6.05303E+000

Tractors/Loaders/Ba
ckhoes

8.61500E-002 8.74280E-001 1.10508E+000 1.53000E-003 4.92800E-002 4.53400E-002 0.00000E+000 1.34246E+002 1.34246E+002 4.34200E-002 0.00000E+000 1.35331E+002

Welders 5.19000E-002 2.67020E-001 3.07100E-001 4.60000E-004 1.23200E-002 1.23200E-002 0.00000E+000 3.38797E+001 3.38797E+001 4.21000E-003 0.00000E+000 3.39850E+001
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Fugitive Dust Mitigation

No Soil Stabilizer for unpaved 
Roads

PM10 Reduction PM2.5 Reduction

No Replace Ground Cover of Area 
Disturbed

PM10 Reduction PM2.5 Reduction

No Water Exposed Area PM10 Reduction PM2.5 Reduction Frequency (per 
day)

No Unpaved Road Mitigation Moisture Content 
%

Vehicle Speed 
(mph)

0.00

Equipment Type ROG NOx CO SO2 Exhaust PM10 Exhaust PM2.5 Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e
Percent Reduction

Air Compressors 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 1.30552E-006 1.30552E-006 0.00000E+000 0.00000E+000 1.30335E-006

Cranes 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 1.12724E-006 1.12724E-006 0.00000E+000 0.00000E+000 1.11820E-006

Excavators 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 4.37220E-006

Forklifts 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 1.24108E-006 1.24108E-006 0.00000E+000 0.00000E+000 1.23113E-006

Generator Sets 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 1.17951E-006 1.17951E-006 0.00000E+000 0.00000E+000 1.17806E-006

Graders 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000

Pavers 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000

Paving Equipment 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000

Rollers 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000

Rubber Tired Dozers 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 1.66542E-006 1.66542E-006 0.00000E+000 0.00000E+000 1.65206E-006

Tractors/Loaders/Ba
ckhoes

0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 1.19184E-006 1.19184E-006 0.00000E+000 0.00000E+000 1.18228E-006

Welders 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 1.18065E-006 1.18065E-006 0.00000E+000 0.00000E+000 1.17699E-006

Yes/No Mitigation InputMitigation InputMitigation InputMitigation Measure
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No Clean Paved Road % PM Reduction 0.00

Operational Percent Reduction Summary

Unmitigated Mitigated Percent Reduction

Phase Source PM10 PM2.5 PM10 PM2.5 PM10 PM2.5
Architectural Coating Fugitive Dust 0.00 0.00 0.00 0.00 0.00 0.00

Architectural Coating Roads 0.04 0.01 0.04 0.01 0.00 0.00

Building Construction Fugitive Dust 0.00 0.00 0.00 0.00 0.00 0.00

Building Construction Roads 0.23 0.06 0.23 0.06 0.00 0.00

Grading Fugitive Dust 0.03 0.02 0.03 0.02 0.00 0.00

Grading Roads 0.00 0.00 0.00 0.00 0.00 0.00

Paving Fugitive Dust 0.00 0.00 0.00 0.00 0.00 0.00

Paving Roads 0.00 0.00 0.00 0.00 0.00 0.00

Site Preparation Fugitive Dust 0.02 0.01 0.02 0.01 0.00 0.00

Site Preparation Roads 0.00 0.00 0.00 0.00 0.00 0.00
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Category ROG NOx CO SO2
Exhaust 

PM10
Exhaust 
PM2.5 Bio- CO2

NBio- 
CO2 Total CO2 CH4 N2O CO2e

Percent Reduction

Architectural Coating 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Consumer Products 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Electricity 0.00 0.00 0.00 0.00 0.00 0.00 0.00 100.00 100.00 100.00 100.00 100.00

Hearth 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Landscaping 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mobile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Natural Gas 5.14 5.07 5.09 4.76 5.03 5.03 0.00 5.07 5.07 5.41 4.96 5.07

Water Indoor 0.00 0.00 0.00 0.00 0.00 0.00 20.00 20.00 20.00 20.00 19.97 20.00

Water Outdoor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Operational Mobile Mitigation

Mitigation 
Selected

No

No

No

No

No

No

Category

Land Use

Land Use

Land Use

Land Use

Land Use

Land Use

Land Use

% Reduction

0.00

0.00

0.00

0.25

0.00

0.00

0.09

Input Value 1

0.30

Input Value 2 Input Value 
3

Measure

Increase Diversity

Land Use SubTotal

Integrate Below Market Rate Housing

Increase Transit Accessibility

Improve Destination Accessibility

Improve Walkability Design

Increase Density

Project Setting:
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No

No

No Neighborhood Enhancements

Neighborhood Enhancements

Neighborhood Enhancements

0.00Implement NEV Network

Provide Traffic Calming Measures

Improve Pedestrian Network

No

No

No

No

No

No

Parking Policy Pricing

Transit Improvements

Transit Improvements

Transit Improvements

Transit Improvements

Parking Policy Pricing

Parking Policy Pricing

Parking Policy Pricing

Neighborhood Enhancements 0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00Limit Parking Supply

Land Use and Site Enhancement Subtotal

Transit Improvements Subtotal

Increase Transit Frequency

Expand Transit Network

Provide BRT System

Parking Policy Pricing Subtotal

On-street Market Pricing

Unbundle Parking Costs

Neighborhood Enhancements Subtotal

No

No

No

No

No

No

No

No

Commute

Commute

Commute

Commute

Commute

Commute

Commute

Commute

Commute

0.00

0.00

0.00

0.00

2.00

Transit Subsidy

Commute Subtotal

Provide Ride Sharing Program

Employee Vanpool/Shuttle

Market Commute Trip Reduction Option

Encourage Telecommuting and Alternative 
Work Schedules

Workplace Parking Charge

Implement Employee Parking "Cash Out"

Implement Trip Reduction Program

CalEEMod Version: CalEEMod.2016.3.2 Date: 12/1/2020 2:30 PMPage 8 of 11



Area Mitigation

Measure Implemented

No

No

Yes

No

No

No

No

No

No

No

Mitigation Measure

No Hearth

% Electric Chainsaw

% Electric Leafblower

% Electric Lawnmower

Use Low VOC Paint (Non-residential Exterior)

Use Low VOC Paint (Non-residential Interior)

Use Low VOC Paint (Residential Exterior)

Use Low VOC Paint (Residential Interior)

Use Low VOC Cleaning Supplies

Only Natural Gas Hearth

Input Value

0.00

0.00

0.00

100.00

100.00

100.00

100.00

Energy Mitigation  Measures

Measure Implemented

Yes

No

Yes

Mitigation Measure

Install High Efficiency Lighting

On-site Renewable

Exceed Title 24

Input Value 1

7.00

0.00

0.00

100.00

Input Value 2

No School Trip 0.00Implement School Bus Program

0.00Total VMT Reduction

No Use Low VOC Paint (Parking) 100.00
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Appliance Type Land Use Subtype % Improvement

ClothWasher 30.00

DishWasher 15.00

Fan 50.00

Refrigerator 15.00

Water Mitigation  Measures

Measure Implemented

No

No

Yes

Mitigation Measure

Use Reclaimed Water

Use Grey Water

Apply Water Conservation on Strategy

Input Value 1

20.00

0.00

0.00

20.00

0.00

Input Value 2

No

No

No

No

Install low-flow bathroom faucet

Install low-flow Toilet

Install low-flow Shower

Install low-flow Kitchen faucet

32.00

18.00

20.00

20.00

No

No

No

Turf Reduction

Water Efficient Landscape

Use Water Efficient Irrigation Systems

0.00

6.10

0.00 0.00

Solid Waste Mitigation

Mitigation Measures Input Value
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Institute Recycling and Composting Services
Percent Reduction in Waste Disposed
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Project Characteristics - CO2 intensity factor adjusted based on SMUD's RPS reductions.

Land Use - Residential lot acreage adjusted based on total site acreage.

Construction Phase - Schedule adjusted based on applicant-provided information.

Grading - Grading adjusted per applicant-provided AQ questionnaire.

Vehicle Trips - Trip rate adjusted based on F&P Traffic Study.

Area Mitigation - Per applicant-provided information, hearths would not be installed.

Energy Mitigation - Title 24 exceedance applied to represent compliance with the 2019 CBSC.

Water Mitigation - Water conservation strategy applied to reflect compliance with 2019 CALGreen Code and MWELO.

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

Parking Lot 250.00 Space 2.25 100,000.00 0

Apartments Mid Rise 148.00 Dwelling Unit 3.55 148,000.00 395

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

6

Wind Speed (m/s) Precipitation Freq (Days)3.5 58

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company Sacramento Municipal Utility District

2023Operational Year

CO2 Intensity 
(lb/MWhr)

387.1 0.029CH4 Intensity 
(lb/MWhr)

0.006N2O Intensity 
(lb/MWhr)

Laguna Main Street Apartments
Sacramento Metropolitan AQMD Air District, Summer
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2.0 Emissions Summary

Table Name Column Name Default Value New Value

tblConstructionPhase NumDays 20.00 360.00

tblConstructionPhase NumDays 230.00 360.00

tblConstructionPhase NumDays 20.00 10.00

tblConstructionPhase NumDays 20.00 2.00

tblConstructionPhase NumDays 10.00 2.00

tblGrading AcresOfGrading 5.00 5.80

tblLandUse LotAcreage 3.89 3.55

tblProjectCharacteristics CO2IntensityFactor 590.31 387.1

tblVehicleTrips ST_TR 6.39 5.03

tblVehicleTrips SU_TR 5.86 5.03

tblVehicleTrips WD_TR 6.65 5.03
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2.1 Overall Construction (Maximum Daily Emission)

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 lb/day lb/day

2021 8.1582 40.5340 24.5683 0.0516 18.2032 2.0454 20.2486 9.9670 1.8818 11.8488 0.0000 5,043.538
7

5,043.538
7

1.1957 0.0000 5,061.477
9

2022 12.0007 31.5627 38.8584 0.0749 1.6683 1.4761 3.1443 0.4469 1.3817 1.8285 0.0000 7,306.515
4

7,306.515
4

1.4243 0.0000 7,342.121
6

Maximum 12.0007 40.5340 38.8584 0.0749 18.2032 2.0454 20.2486 9.9670 1.8818 11.8488 0.0000 7,306.515
4

7,306.515
4

1.4243 0.0000 7,342.121
6

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 lb/day lb/day

2021 8.1582 40.5340 24.5683 0.0516 18.2032 2.0454 20.2486 9.9670 1.8818 11.8488 0.0000 5,043.538
7

5,043.538
7

1.1957 0.0000 5,061.477
9

2022 12.0007 31.5627 38.8584 0.0749 1.6683 1.4761 3.1443 0.4469 1.3817 1.8285 0.0000 7,306.515
4

7,306.515
4

1.4243 0.0000 7,342.121
6

Maximum 12.0007 40.5340 38.8584 0.0749 18.2032 2.0454 20.2486 9.9670 1.8818 11.8488 0.0000 7,306.515
4

7,306.515
4

1.4243 0.0000 7,342.121
6

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 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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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 lb/day lb/day

Area 4.0880 0.1410 12.2384 6.5000e-
004

0.0677 0.0677 0.0677 0.0677 0.0000 22.0405 22.0405 0.0213 0.0000 22.5726

Energy 0.0426 0.3643 0.1550 2.3300e-
003

0.0295 0.0295 0.0295 0.0295 465.0182 465.0182 8.9100e-
003

8.5300e-
003

467.7815

Mobile 1.3948 4.3495 14.6675 0.0470 4.0509 0.0339 4.0848 1.0827 0.0316 1.1143 4,765.116
0

4,765.116
0

0.2035 4,770.203
8

Total 5.5254 4.8547 27.0609 0.0500 4.0509 0.1310 4.1819 1.0827 0.1287 1.2114 0.0000 5,252.174
6

5,252.174
6

0.2337 8.5300e-
003

5,260.557
9

Unmitigated 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 lb/day lb/day

Area 4.0880 0.1410 12.2384 6.5000e-
004

0.0677 0.0677 0.0677 0.0677 0.0000 22.0405 22.0405 0.0213 0.0000 22.5726

Energy 0.0405 0.3458 0.1472 2.2100e-
003

0.0280 0.0280 0.0280 0.0280 441.4394 441.4394 8.4600e-
003

8.0900e-
003

444.0627

Mobile 1.3948 4.3495 14.6675 0.0470 4.0509 0.0339 4.0848 1.0827 0.0316 1.1143 4,765.116
0

4,765.116
0

0.2035 4,770.203
8

Total 5.5232 4.8363 27.0531 0.0499 4.0509 0.1295 4.1804 1.0827 0.1272 1.2099 0.0000 5,228.595
8

5,228.595
8

0.2333 8.0900e-
003

5,236.839
1

Mitigated Operational
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3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Site Preparation Site Preparation 5/1/2021 5/4/2021 5 2

2 Grading Grading 5/5/2021 5/18/2021 5 10

3 Building Construction Building Construction 5/21/2021 10/6/2022 5 360

4 Architectural Coating Architectural Coating 6/4/2021 10/20/2022 5 360

5 Paving Paving 5/19/2022 5/20/2022 5 2

OffRoad Equipment

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

0.04 0.38 0.03 0.24 0.00 1.14 0.04 0.00 1.16 0.12 0.00 0.45 0.45 0.19 5.16 0.45

Residential Indoor: 299,700; Residential Outdoor: 99,900; Non-Residential Indoor: 0; Non-Residential Outdoor: 0; Striped Parking Area: 6,000 
(Architectural Coating – sqft)

Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 5.8

Acres of Paving: 2.25
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3.1 Mitigation Measures Construction

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

Site Preparation Rubber Tired Dozers 3 8.00 247 0.40

Site Preparation Tractors/Loaders/Backhoes 4 8.00 97 0.37

Grading Excavators 1 8.00 158 0.38

Grading Graders 1 8.00 187 0.41

Grading Rubber Tired Dozers 1 8.00 247 0.40

Grading Tractors/Loaders/Backhoes 3 8.00 97 0.37

Building Construction Cranes 1 7.00 231 0.29

Building Construction Forklifts 3 8.00 89 0.20

Building Construction Generator Sets 1 8.00 84 0.74

Building Construction Tractors/Loaders/Backhoes 3 7.00 97 0.37

Building Construction Welders 1 8.00 46 0.45

Paving Pavers 2 8.00 130 0.42

Paving Paving Equipment 2 8.00 132 0.36

Paving Rollers 2 8.00 80 0.38

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 7 18.00 0.00 0.00 10.00 6.50 20.00 LD_Mix HDT_Mix HHDT

Grading 6 15.00 0.00 0.00 10.00 6.50 20.00 LD_Mix HDT_Mix HHDT

Building Construction 9 149.00 32.00 0.00 10.00 6.50 20.00 LD_Mix HDT_Mix HHDT

Paving 6 15.00 0.00 0.00 10.00 6.50 20.00 LD_Mix HDT_Mix HHDT

Architectural Coating 1 30.00 0.00 0.00 10.00 6.50 20.00 LD_Mix HDT_Mix HHDT
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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 lb/day lb/day

Fugitive Dust 18.0663 0.0000 18.0663 9.9307 0.0000 9.9307 0.0000 0.0000

Off-Road 3.8882 40.4971 21.1543 0.0380 2.0445 2.0445 1.8809 1.8809 3,685.656
9

3,685.656
9

1.1920 3,715.457
3

Total 3.8882 40.4971 21.1543 0.0380 18.0663 2.0445 20.1107 9.9307 1.8809 11.8116 3,685.656
9

3,685.656
9

1.1920 3,715.457
3

Unmitigated Construction On-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 lb/day lb/day

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

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

Worker 0.0721 0.0369 0.5385 1.3900e-
003

0.1369 9.2000e-
004

0.1379 0.0363 8.5000e-
004

0.0372 137.9662 137.9662 3.6700e-
003

138.0580

Total 0.0721 0.0369 0.5385 1.3900e-
003

0.1369 9.2000e-
004

0.1379 0.0363 8.5000e-
004

0.0372 137.9662 137.9662 3.6700e-
003

138.0580

Unmitigated Construction Off-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 lb/day lb/day

Fugitive Dust 18.0663 0.0000 18.0663 9.9307 0.0000 9.9307 0.0000 0.0000

Off-Road 3.8882 40.4971 21.1543 0.0380 2.0445 2.0445 1.8809 1.8809 0.0000 3,685.656
9

3,685.656
9

1.1920 3,715.457
3

Total 3.8882 40.4971 21.1543 0.0380 18.0663 2.0445 20.1107 9.9307 1.8809 11.8116 0.0000 3,685.656
9

3,685.656
9

1.1920 3,715.457
3

Mitigated Construction On-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 lb/day lb/day

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

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

Worker 0.0721 0.0369 0.5385 1.3900e-
003

0.1369 9.2000e-
004

0.1379 0.0363 8.5000e-
004

0.0372 137.9662 137.9662 3.6700e-
003

138.0580

Total 0.0721 0.0369 0.5385 1.3900e-
003

0.1369 9.2000e-
004

0.1379 0.0363 8.5000e-
004

0.0372 137.9662 137.9662 3.6700e-
003

138.0580

Mitigated Construction Off-Site
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3.3 Grading - 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 lb/day lb/day

Fugitive Dust 6.6372 0.0000 6.6372 3.3766 0.0000 3.3766 0.0000 0.0000

Off-Road 2.2903 24.7367 15.8575 0.0296 1.1599 1.1599 1.0671 1.0671 2,871.928
5

2,871.928
5

0.9288 2,895.149
5

Total 2.2903 24.7367 15.8575 0.0296 6.6372 1.1599 7.7971 3.3766 1.0671 4.4438 2,871.928
5

2,871.928
5

0.9288 2,895.149
5

Unmitigated Construction On-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 lb/day lb/day

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

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

Worker 0.0601 0.0308 0.4487 1.1500e-
003

0.1141 7.7000e-
004

0.1149 0.0303 7.1000e-
004

0.0310 114.9719 114.9719 3.0600e-
003

115.0483

Total 0.0601 0.0308 0.4487 1.1500e-
003

0.1141 7.7000e-
004

0.1149 0.0303 7.1000e-
004

0.0310 114.9719 114.9719 3.0600e-
003

115.0483

Unmitigated Construction Off-Site
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3.3 Grading - 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 lb/day lb/day

Fugitive Dust 6.6372 0.0000 6.6372 3.3766 0.0000 3.3766 0.0000 0.0000

Off-Road 2.2903 24.7367 15.8575 0.0296 1.1599 1.1599 1.0671 1.0671 0.0000 2,871.928
5

2,871.928
5

0.9288 2,895.149
5

Total 2.2903 24.7367 15.8575 0.0296 6.6372 1.1599 7.7971 3.3766 1.0671 4.4438 0.0000 2,871.928
5

2,871.928
5

0.9288 2,895.149
5

Mitigated Construction On-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 lb/day lb/day

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

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

Worker 0.0601 0.0308 0.4487 1.1500e-
003

0.1141 7.7000e-
004

0.1149 0.0303 7.1000e-
004

0.0310 114.9719 114.9719 3.0600e-
003

115.0483

Total 0.0601 0.0308 0.4487 1.1500e-
003

0.1141 7.7000e-
004

0.1149 0.0303 7.1000e-
004

0.0310 114.9719 114.9719 3.0600e-
003

115.0483

Mitigated Construction Off-Site
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3.4 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 lb/day lb/day

Off-Road 1.9009 17.4321 16.5752 0.0269 0.9586 0.9586 0.9013 0.9013 2,553.363
9

2,553.363
9

0.6160 2,568.764
3

Total 1.9009 17.4321 16.5752 0.0269 0.9586 0.9586 0.9013 0.9013 2,553.363
9

2,553.363
9

0.6160 2,568.764
3

Unmitigated Construction On-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 lb/day lb/day

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

Vendor 0.0989 3.2141 0.8207 7.9000e-
003

0.1926 8.8200e-
003

0.2014 0.0554 8.4300e-
003

0.0638 836.7293 836.7293 0.0457 837.8726

Worker 0.5972 0.3057 4.4574 0.0115 1.1334 7.6500e-
003

1.1411 0.3007 7.0500e-
003

0.3077 1,142.053
8

1,142.053
8

0.0304 1,142.813
5

Total 0.6961 3.5198 5.2781 0.0194 1.3260 0.0165 1.3425 0.3561 0.0155 0.3716 1,978.783
1

1,978.783
1

0.0761 1,980.686
1

Unmitigated Construction Off-Site
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3.4 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 lb/day lb/day

Off-Road 1.9009 17.4321 16.5752 0.0269 0.9586 0.9586 0.9013 0.9013 0.0000 2,553.363
9

2,553.363
9

0.6160 2,568.764
3

Total 1.9009 17.4321 16.5752 0.0269 0.9586 0.9586 0.9013 0.9013 0.0000 2,553.363
9

2,553.363
9

0.6160 2,568.764
3

Mitigated Construction On-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 lb/day lb/day

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

Vendor 0.0989 3.2141 0.8207 7.9000e-
003

0.1926 8.8200e-
003

0.2014 0.0554 8.4300e-
003

0.0638 836.7293 836.7293 0.0457 837.8726

Worker 0.5972 0.3057 4.4574 0.0115 1.1334 7.6500e-
003

1.1411 0.3007 7.0500e-
003

0.3077 1,142.053
8

1,142.053
8

0.0304 1,142.813
5

Total 0.6961 3.5198 5.2781 0.0194 1.3260 0.0165 1.3425 0.3561 0.0155 0.3716 1,978.783
1

1,978.783
1

0.0761 1,980.686
1

Mitigated Construction Off-Site
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3.4 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 lb/day lb/day

Off-Road 1.7062 15.6156 16.3634 0.0269 0.8090 0.8090 0.7612 0.7612 2,554.333
6

2,554.333
6

0.6120 2,569.632
2

Total 1.7062 15.6156 16.3634 0.0269 0.8090 0.8090 0.7612 0.7612 2,554.333
6

2,554.333
6

0.6120 2,569.632
2

Unmitigated Construction On-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 lb/day lb/day

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

Vendor 0.0918 3.0557 0.7562 7.8200e-
003

0.1925 7.7200e-
003

0.2003 0.0554 7.3900e-
003

0.0628 829.4304 829.4304 0.0444 830.5407

Worker 0.5574 0.2749 4.1049 0.0111 1.1334 7.4500e-
003

1.1409 0.3007 6.8600e-
003

0.3075 1,101.096
9

1,101.096
9

0.0273 1,101.779
9

Total 0.6492 3.3306 4.8611 0.0189 1.3260 0.0152 1.3411 0.3561 0.0143 0.3703 1,930.527
4

1,930.527
4

0.0717 1,932.320
6

Unmitigated Construction Off-Site
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3.4 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 lb/day lb/day

Off-Road 1.7062 15.6156 16.3634 0.0269 0.8090 0.8090 0.7612 0.7612 0.0000 2,554.333
6

2,554.333
6

0.6120 2,569.632
2

Total 1.7062 15.6156 16.3634 0.0269 0.8090 0.8090 0.7612 0.7612 0.0000 2,554.333
6

2,554.333
6

0.6120 2,569.632
2

Mitigated Construction On-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 lb/day lb/day

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

Vendor 0.0918 3.0557 0.7562 7.8200e-
003

0.1925 7.7200e-
003

0.2003 0.0554 7.3900e-
003

0.0628 829.4304 829.4304 0.0444 830.5407

Worker 0.5574 0.2749 4.1049 0.0111 1.1334 7.4500e-
003

1.1409 0.3007 6.8600e-
003

0.3075 1,101.096
9

1,101.096
9

0.0273 1,101.779
9

Total 0.6492 3.3306 4.8611 0.0189 1.3260 0.0152 1.3411 0.3561 0.0143 0.3703 1,930.527
4

1,930.527
4

0.0717 1,932.320
6

Mitigated Construction Off-Site
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3.5 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 lb/day lb/day

Archit. Coating 5.2221 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.2189 1.5268 1.8176 2.9700e-
003

0.0941 0.0941 0.0941 0.0941 281.4481 281.4481 0.0193 281.9309

Total 5.4410 1.5268 1.8176 2.9700e-
003

0.0941 0.0941 0.0941 0.0941 281.4481 281.4481 0.0193 281.9309

Unmitigated Construction On-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 lb/day lb/day

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

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

Worker 0.1202 0.0616 0.8975 2.3100e-
003

0.2282 1.5400e-
003

0.2298 0.0605 1.4200e-
003

0.0620 229.9437 229.9437 6.1200e-
003

230.0967

Total 0.1202 0.0616 0.8975 2.3100e-
003

0.2282 1.5400e-
003

0.2298 0.0605 1.4200e-
003

0.0620 229.9437 229.9437 6.1200e-
003

230.0967

Unmitigated Construction Off-Site
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3.5 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 lb/day lb/day

Archit. Coating 5.2221 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.2189 1.5268 1.8176 2.9700e-
003

0.0941 0.0941 0.0941 0.0941 0.0000 281.4481 281.4481 0.0193 281.9309

Total 5.4410 1.5268 1.8176 2.9700e-
003

0.0941 0.0941 0.0941 0.0941 0.0000 281.4481 281.4481 0.0193 281.9309

Mitigated Construction On-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 lb/day lb/day

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

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

Worker 0.1202 0.0616 0.8975 2.3100e-
003

0.2282 1.5400e-
003

0.2298 0.0605 1.4200e-
003

0.0620 229.9437 229.9437 6.1200e-
003

230.0967

Total 0.1202 0.0616 0.8975 2.3100e-
003

0.2282 1.5400e-
003

0.2298 0.0605 1.4200e-
003

0.0620 229.9437 229.9437 6.1200e-
003

230.0967

Mitigated Construction Off-Site
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3.5 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 lb/day lb/day

Archit. Coating 5.2221 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.2045 1.4085 1.8136 2.9700e-
003

0.0817 0.0817 0.0817 0.0817 281.4481 281.4481 0.0183 281.9062

Total 5.4266 1.4085 1.8136 2.9700e-
003

0.0817 0.0817 0.0817 0.0817 281.4481 281.4481 0.0183 281.9062

Unmitigated Construction On-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 lb/day lb/day

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

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

Worker 0.1122 0.0554 0.8265 2.2300e-
003

0.2282 1.5000e-
003

0.2297 0.0605 1.3800e-
003

0.0619 221.6974 221.6974 5.5000e-
003

221.8349

Total 0.1122 0.0554 0.8265 2.2300e-
003

0.2282 1.5000e-
003

0.2297 0.0605 1.3800e-
003

0.0619 221.6974 221.6974 5.5000e-
003

221.8349

Unmitigated Construction Off-Site
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3.5 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 lb/day lb/day

Archit. Coating 5.2221 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.2045 1.4085 1.8136 2.9700e-
003

0.0817 0.0817 0.0817 0.0817 0.0000 281.4481 281.4481 0.0183 281.9062

Total 5.4266 1.4085 1.8136 2.9700e-
003

0.0817 0.0817 0.0817 0.0817 0.0000 281.4481 281.4481 0.0183 281.9062

Mitigated Construction On-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 lb/day lb/day

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

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

Worker 0.1122 0.0554 0.8265 2.2300e-
003

0.2282 1.5000e-
003

0.2297 0.0605 1.3800e-
003

0.0619 221.6974 221.6974 5.5000e-
003

221.8349

Total 0.1122 0.0554 0.8265 2.2300e-
003

0.2282 1.5000e-
003

0.2297 0.0605 1.3800e-
003

0.0619 221.6974 221.6974 5.5000e-
003

221.8349

Mitigated Construction Off-Site
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3.6 Paving - 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 lb/day lb/day

Off-Road 1.1028 11.1249 14.5805 0.0228 0.5679 0.5679 0.5225 0.5225 2,207.660
3

2,207.660
3

0.7140 2,225.510
4

Paving 2.9475 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 4.0503 11.1249 14.5805 0.0228 0.5679 0.5679 0.5225 0.5225 2,207.660
3

2,207.660
3

0.7140 2,225.510
4

Unmitigated Construction On-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 lb/day lb/day

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

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

Worker 0.0561 0.0277 0.4133 1.1100e-
003

0.1141 7.5000e-
004

0.1149 0.0303 6.9000e-
004

0.0310 110.8487 110.8487 2.7500e-
003

110.9174

Total 0.0561 0.0277 0.4133 1.1100e-
003

0.1141 7.5000e-
004

0.1149 0.0303 6.9000e-
004

0.0310 110.8487 110.8487 2.7500e-
003

110.9174

Unmitigated Construction Off-Site
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4.0 Operational Detail - Mobile

3.6 Paving - 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 lb/day lb/day

Off-Road 1.1028 11.1249 14.5805 0.0228 0.5679 0.5679 0.5225 0.5225 0.0000 2,207.660
3

2,207.660
3

0.7140 2,225.510
4

Paving 2.9475 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 4.0503 11.1249 14.5805 0.0228 0.5679 0.5679 0.5225 0.5225 0.0000 2,207.660
3

2,207.660
3

0.7140 2,225.510
4

Mitigated Construction On-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 lb/day lb/day

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

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

Worker 0.0561 0.0277 0.4133 1.1100e-
003

0.1141 7.5000e-
004

0.1149 0.0303 6.9000e-
004

0.0310 110.8487 110.8487 2.7500e-
003

110.9174

Total 0.0561 0.0277 0.4133 1.1100e-
003

0.1141 7.5000e-
004

0.1149 0.0303 6.9000e-
004

0.0310 110.8487 110.8487 2.7500e-
003

110.9174

Mitigated Construction Off-Site

CalEEMod Version: CalEEMod.2016.3.2 Date: 12/1/2020 2:29 PMPage 20 of 26

Laguna Main Street Apartments - Sacramento Metropolitan AQMD Air District, Summer



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 lb/day lb/day

Mitigated 1.3948 4.3495 14.6675 0.0470 4.0509 0.0339 4.0848 1.0827 0.0316 1.1143 4,765.116
0

4,765.116
0

0.2035 4,770.203
8

Unmitigated 1.3948 4.3495 14.6675 0.0470 4.0509 0.0339 4.0848 1.0827 0.0316 1.1143 4,765.116
0

4,765.116
0

0.2035 4,770.203
8

4.1 Mitigation Measures Mobile

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

Apartments Mid Rise 744.44 744.44 744.44 1,910,314 1,910,314
Parking Lot 0.00 0.00 0.00

Total 744.44 744.44 744.44 1,910,314 1,910,314

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

Apartments Mid Rise 10.00 5.00 6.50 46.50 12.50 41.00 86 11 3

Parking Lot 10.00 5.00 6.50 0.00 0.00 0.00 0 0 0

4.4 Fleet Mix

CalEEMod Version: CalEEMod.2016.3.2 Date: 12/1/2020 2:29 PMPage 21 of 26

Laguna Main Street Apartments - Sacramento Metropolitan AQMD Air District, Summer



5.0 Energy Detail

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 lb/day lb/day

NaturalGas 
Mitigated

0.0405 0.3458 0.1472 2.2100e-
003

0.0280 0.0280 0.0280 0.0280 441.4394 441.4394 8.4600e-
003

8.0900e-
003

444.0627

NaturalGas 
Unmitigated

0.0426 0.3643 0.1550 2.3300e-
003

0.0295 0.0295 0.0295 0.0295 465.0182 465.0182 8.9100e-
003

8.5300e-
003

467.7815

5.1 Mitigation Measures Energy

Exceed Title 24

Percent of Electricity Use Generated with Renewable Energy

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

Apartments Mid Rise 0.562895 0.037862 0.207220 0.115570 0.017815 0.005092 0.018559 0.023754 0.002009 0.001969 0.005819 0.000618 0.000817

Parking Lot 0.562895 0.037862 0.207220 0.115570 0.017815 0.005092 0.018559 0.023754 0.002009 0.001969 0.005819 0.000618 0.000817

Historical Energy Use: N
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6.1 Mitigation Measures Area

6.0 Area Detail

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 lb/day lb/day

Apartments Mid 
Rise

3952.65 0.0426 0.3643 0.1550 2.3300e-
003

0.0295 0.0295 0.0295 0.0295 465.0182 465.0182 8.9100e-
003

8.5300e-
003

467.7815

Parking Lot 0 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

Total 0.0426 0.3643 0.1550 2.3300e-
003

0.0295 0.0295 0.0295 0.0295 465.0182 465.0182 8.9100e-
003

8.5300e-
003

467.7815

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 lb/day lb/day

Apartments Mid 
Rise

3.75224 0.0405 0.3458 0.1472 2.2100e-
003

0.0280 0.0280 0.0280 0.0280 441.4394 441.4394 8.4600e-
003

8.0900e-
003

444.0627

Parking Lot 0 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

Total 0.0405 0.3458 0.1472 2.2100e-
003

0.0280 0.0280 0.0280 0.0280 441.4394 441.4394 8.4600e-
003

8.0900e-
003

444.0627

Mitigated
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No Hearths Installed

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 lb/day lb/day

Mitigated 4.0880 0.1410 12.2384 6.5000e-
004

0.0677 0.0677 0.0677 0.0677 0.0000 22.0405 22.0405 0.0213 0.0000 22.5726

Unmitigated 4.0880 0.1410 12.2384 6.5000e-
004

0.0677 0.0677 0.0677 0.0677 0.0000 22.0405 22.0405 0.0213 0.0000 22.5726

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 lb/day lb/day

Architectural 
Coating

0.5151 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

3.2026 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 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

Landscaping 0.3703 0.1410 12.2384 6.5000e-
004

0.0677 0.0677 0.0677 0.0677 22.0405 22.0405 0.0213 22.5726

Total 4.0880 0.1410 12.2384 6.5000e-
004

0.0677 0.0677 0.0677 0.0677 0.0000 22.0405 22.0405 0.0213 0.0000 22.5726

Unmitigated
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8.1 Mitigation Measures Waste

Apply Water Conservation Strategy

7.1 Mitigation Measures Water

7.0 Water Detail

8.0 Waste 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 lb/day lb/day

Architectural 
Coating

0.5151 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

3.2026 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 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

Landscaping 0.3703 0.1410 12.2384 6.5000e-
004

0.0677 0.0677 0.0677 0.0677 22.0405 22.0405 0.0213 22.5726

Total 4.0880 0.1410 12.2384 6.5000e-
004

0.0677 0.0677 0.0677 0.0677 0.0000 22.0405 22.0405 0.0213 0.0000 22.5726

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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Project Characteristics - CO2 intensity factor adjusted based on SMUD's RPS reductions.

Land Use - Residential lot acreage adjusted based on total site acreage.

Construction Phase - Schedule adjusted based on applicant-provided information.

Grading - Grading adjusted per applicant-provided AQ questionnaire.

Vehicle Trips - Trip rate adjusted based on F&P Traffic Study.

Area Mitigation - Per applicant-provided information, hearths would not be installed.

Energy Mitigation - Title 24 exceedance applied to represent compliance with the 2019 CBSC.

Water Mitigation - Water conservation strategy applied to reflect compliance with 2019 CALGreen Code and MWELO.

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

Parking Lot 250.00 Space 2.25 100,000.00 0

Apartments Mid Rise 148.00 Dwelling Unit 3.55 148,000.00 395

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

6

Wind Speed (m/s) Precipitation Freq (Days)3.5 58

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company Sacramento Municipal Utility District

2023Operational Year

CO2 Intensity 
(lb/MWhr)

387.1 0.029CH4 Intensity 
(lb/MWhr)

0.006N2O Intensity 
(lb/MWhr)

Laguna Main Street Apartments
Sacramento Metropolitan AQMD Air District, Winter
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2.0 Emissions Summary

Table Name Column Name Default Value New Value

tblConstructionPhase NumDays 20.00 360.00

tblConstructionPhase NumDays 230.00 360.00

tblConstructionPhase NumDays 20.00 10.00

tblConstructionPhase NumDays 20.00 2.00

tblConstructionPhase NumDays 10.00 2.00

tblGrading AcresOfGrading 5.00 5.80

tblLandUse LotAcreage 3.89 3.55

tblProjectCharacteristics CO2IntensityFactor 590.31 387.1

tblVehicleTrips ST_TR 6.39 5.03

tblVehicleTrips SU_TR 5.86 5.03

tblVehicleTrips WD_TR 6.65 5.03
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2.1 Overall Construction (Maximum Daily Emission)

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 lb/day lb/day

2021 8.1074 40.5427 23.9120 0.0497 18.2032 2.0454 20.2486 9.9670 1.8818 11.8488 0.0000 4,854.982
6

4,854.982
6

1.1953 0.0000 4,872.906
7

2022 11.9500 31.6915 38.1747 0.0730 1.6683 1.4766 3.1448 0.4469 1.3822 1.8290 0.0000 7,110.584
5

7,110.584
5

1.4236 0.0000 7,146.174
6

Maximum 11.9500 40.5427 38.1747 0.0730 18.2032 2.0454 20.2486 9.9670 1.8818 11.8488 0.0000 7,110.584
5

7,110.584
5

1.4236 0.0000 7,146.174
6

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 lb/day lb/day

2021 8.1074 40.5427 23.9120 0.0497 18.2032 2.0454 20.2486 9.9670 1.8818 11.8488 0.0000 4,854.982
6

4,854.982
6

1.1953 0.0000 4,872.906
7

2022 11.9500 31.6915 38.1747 0.0730 1.6683 1.4766 3.1448 0.4469 1.3822 1.8290 0.0000 7,110.584
5

7,110.584
5

1.4236 0.0000 7,146.174
6

Maximum 11.9500 40.5427 38.1747 0.0730 18.2032 2.0454 20.2486 9.9670 1.8818 11.8488 0.0000 7,110.584
5

7,110.584
5

1.4236 0.0000 7,146.174
6

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 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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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 lb/day lb/day

Area 4.0880 0.1410 12.2384 6.5000e-
004

0.0677 0.0677 0.0677 0.0677 0.0000 22.0405 22.0405 0.0213 0.0000 22.5726

Energy 0.0426 0.3643 0.1550 2.3300e-
003

0.0295 0.0295 0.0295 0.0295 465.0182 465.0182 8.9100e-
003

8.5300e-
003

467.7815

Mobile 1.0372 4.6506 13.4361 0.0425 4.0509 0.0342 4.0851 1.0827 0.0319 1.1146 4,307.908
9

4,307.908
9

0.2015 4,312.947
5

Total 5.1678 5.1558 25.8296 0.0455 4.0509 0.1314 4.1822 1.0827 0.1291 1.2118 0.0000 4,794.967
5

4,794.967
5

0.2317 8.5300e-
003

4,803.301
6

Unmitigated 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 lb/day lb/day

Area 4.0880 0.1410 12.2384 6.5000e-
004

0.0677 0.0677 0.0677 0.0677 0.0000 22.0405 22.0405 0.0213 0.0000 22.5726

Energy 0.0405 0.3458 0.1472 2.2100e-
003

0.0280 0.0280 0.0280 0.0280 441.4394 441.4394 8.4600e-
003

8.0900e-
003

444.0627

Mobile 1.0372 4.6506 13.4361 0.0425 4.0509 0.0342 4.0851 1.0827 0.0319 1.1146 4,307.908
9

4,307.908
9

0.2015 4,312.947
5

Total 5.1657 5.1374 25.8217 0.0453 4.0509 0.1299 4.1808 1.0827 0.1276 1.2103 0.0000 4,771.388
8

4,771.388
8

0.2313 8.0900e-
003

4,779.582
8

Mitigated Operational
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3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Site Preparation Site Preparation 5/1/2021 5/4/2021 5 2

2 Grading Grading 5/5/2021 5/18/2021 5 10

3 Building Construction Building Construction 5/21/2021 10/6/2022 5 360

4 Architectural Coating Architectural Coating 6/4/2021 10/20/2022 5 360

5 Paving Paving 5/19/2022 5/20/2022 5 2

OffRoad Equipment

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

0.04 0.36 0.03 0.26 0.00 1.13 0.04 0.00 1.15 0.12 0.00 0.49 0.49 0.19 5.16 0.49

Residential Indoor: 299,700; Residential Outdoor: 99,900; Non-Residential Indoor: 0; Non-Residential Outdoor: 0; Striped Parking Area: 6,000 
(Architectural Coating – sqft)

Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 5.8

Acres of Paving: 2.25
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3.1 Mitigation Measures Construction

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

Site Preparation Rubber Tired Dozers 3 8.00 247 0.40

Site Preparation Tractors/Loaders/Backhoes 4 8.00 97 0.37

Grading Excavators 1 8.00 158 0.38

Grading Graders 1 8.00 187 0.41

Grading Rubber Tired Dozers 1 8.00 247 0.40

Grading Tractors/Loaders/Backhoes 3 8.00 97 0.37

Building Construction Cranes 1 7.00 231 0.29

Building Construction Forklifts 3 8.00 89 0.20

Building Construction Generator Sets 1 8.00 84 0.74

Building Construction Tractors/Loaders/Backhoes 3 7.00 97 0.37

Building Construction Welders 1 8.00 46 0.45

Paving Pavers 2 8.00 130 0.42

Paving Paving Equipment 2 8.00 132 0.36

Paving Rollers 2 8.00 80 0.38

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 7 18.00 0.00 0.00 10.00 6.50 20.00 LD_Mix HDT_Mix HHDT

Grading 6 15.00 0.00 0.00 10.00 6.50 20.00 LD_Mix HDT_Mix HHDT

Building Construction 9 149.00 32.00 0.00 10.00 6.50 20.00 LD_Mix HDT_Mix HHDT

Paving 6 15.00 0.00 0.00 10.00 6.50 20.00 LD_Mix HDT_Mix HHDT

Architectural Coating 1 30.00 0.00 0.00 10.00 6.50 20.00 LD_Mix HDT_Mix HHDT
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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 lb/day lb/day

Fugitive Dust 18.0663 0.0000 18.0663 9.9307 0.0000 9.9307 0.0000 0.0000

Off-Road 3.8882 40.4971 21.1543 0.0380 2.0445 2.0445 1.8809 1.8809 3,685.656
9

3,685.656
9

1.1920 3,715.457
3

Total 3.8882 40.4971 21.1543 0.0380 18.0663 2.0445 20.1107 9.9307 1.8809 11.8116 3,685.656
9

3,685.656
9

1.1920 3,715.457
3

Unmitigated Construction On-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 lb/day lb/day

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

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

Worker 0.0664 0.0456 0.4593 1.2200e-
003

0.1369 9.2000e-
004

0.1379 0.0363 8.5000e-
004

0.0372 121.1696 121.1696 3.2300e-
003

121.2503

Total 0.0664 0.0456 0.4593 1.2200e-
003

0.1369 9.2000e-
004

0.1379 0.0363 8.5000e-
004

0.0372 121.1696 121.1696 3.2300e-
003

121.2503

Unmitigated Construction Off-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 lb/day lb/day

Fugitive Dust 18.0663 0.0000 18.0663 9.9307 0.0000 9.9307 0.0000 0.0000

Off-Road 3.8882 40.4971 21.1543 0.0380 2.0445 2.0445 1.8809 1.8809 0.0000 3,685.656
9

3,685.656
9

1.1920 3,715.457
3

Total 3.8882 40.4971 21.1543 0.0380 18.0663 2.0445 20.1107 9.9307 1.8809 11.8116 0.0000 3,685.656
9

3,685.656
9

1.1920 3,715.457
3

Mitigated Construction On-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 lb/day lb/day

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

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

Worker 0.0664 0.0456 0.4593 1.2200e-
003

0.1369 9.2000e-
004

0.1379 0.0363 8.5000e-
004

0.0372 121.1696 121.1696 3.2300e-
003

121.2503

Total 0.0664 0.0456 0.4593 1.2200e-
003

0.1369 9.2000e-
004

0.1379 0.0363 8.5000e-
004

0.0372 121.1696 121.1696 3.2300e-
003

121.2503

Mitigated Construction Off-Site
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3.3 Grading - 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 lb/day lb/day

Fugitive Dust 6.6372 0.0000 6.6372 3.3766 0.0000 3.3766 0.0000 0.0000

Off-Road 2.2903 24.7367 15.8575 0.0296 1.1599 1.1599 1.0671 1.0671 2,871.928
5

2,871.928
5

0.9288 2,895.149
5

Total 2.2903 24.7367 15.8575 0.0296 6.6372 1.1599 7.7971 3.3766 1.0671 4.4438 2,871.928
5

2,871.928
5

0.9288 2,895.149
5

Unmitigated Construction On-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 lb/day lb/day

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

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

Worker 0.0554 0.0380 0.3827 1.0100e-
003

0.1141 7.7000e-
004

0.1149 0.0303 7.1000e-
004

0.0310 100.9746 100.9746 2.6900e-
003

101.0419

Total 0.0554 0.0380 0.3827 1.0100e-
003

0.1141 7.7000e-
004

0.1149 0.0303 7.1000e-
004

0.0310 100.9746 100.9746 2.6900e-
003

101.0419

Unmitigated Construction Off-Site
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3.3 Grading - 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 lb/day lb/day

Fugitive Dust 6.6372 0.0000 6.6372 3.3766 0.0000 3.3766 0.0000 0.0000

Off-Road 2.2903 24.7367 15.8575 0.0296 1.1599 1.1599 1.0671 1.0671 0.0000 2,871.928
5

2,871.928
5

0.9288 2,895.149
5

Total 2.2903 24.7367 15.8575 0.0296 6.6372 1.1599 7.7971 3.3766 1.0671 4.4438 0.0000 2,871.928
5

2,871.928
5

0.9288 2,895.149
5

Mitigated Construction On-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 lb/day lb/day

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

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

Worker 0.0554 0.0380 0.3827 1.0100e-
003

0.1141 7.7000e-
004

0.1149 0.0303 7.1000e-
004

0.0310 100.9746 100.9746 2.6900e-
003

101.0419

Total 0.0554 0.0380 0.3827 1.0100e-
003

0.1141 7.7000e-
004

0.1149 0.0303 7.1000e-
004

0.0310 100.9746 100.9746 2.6900e-
003

101.0419

Mitigated Construction Off-Site
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3.4 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 lb/day lb/day

Off-Road 1.9009 17.4321 16.5752 0.0269 0.9586 0.9586 0.9013 0.9013 2,553.363
9

2,553.363
9

0.6160 2,568.764
3

Total 1.9009 17.4321 16.5752 0.0269 0.9586 0.9586 0.9013 0.9013 2,553.363
9

2,553.363
9

0.6160 2,568.764
3

Unmitigated Construction On-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 lb/day lb/day

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

Vendor 0.1048 3.2670 0.9519 7.7000e-
003

0.1926 9.3600e-
003

0.2019 0.0554 8.9600e-
003

0.0644 815.2066 815.2066 0.0495 816.4447

Worker 0.5499 0.3776 3.8019 0.0101 1.1334 7.6500e-
003

1.1411 0.3007 7.0500e-
003

0.3077 1,003.014
7

1,003.014
7

0.0267 1,003.683
0

Total 0.6547 3.6445 4.7538 0.0178 1.3260 0.0170 1.3430 0.3561 0.0160 0.3721 1,818.221
3

1,818.221
3

0.0763 1,820.127
7

Unmitigated Construction Off-Site
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3.4 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 lb/day lb/day

Off-Road 1.9009 17.4321 16.5752 0.0269 0.9586 0.9586 0.9013 0.9013 0.0000 2,553.363
9

2,553.363
9

0.6160 2,568.764
3

Total 1.9009 17.4321 16.5752 0.0269 0.9586 0.9586 0.9013 0.9013 0.0000 2,553.363
9

2,553.363
9

0.6160 2,568.764
3

Mitigated Construction On-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 lb/day lb/day

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

Vendor 0.1048 3.2670 0.9519 7.7000e-
003

0.1926 9.3600e-
003

0.2019 0.0554 8.9600e-
003

0.0644 815.2066 815.2066 0.0495 816.4447

Worker 0.5499 0.3776 3.8019 0.0101 1.1334 7.6500e-
003

1.1411 0.3007 7.0500e-
003

0.3077 1,003.014
7

1,003.014
7

0.0267 1,003.683
0

Total 0.6547 3.6445 4.7538 0.0178 1.3260 0.0170 1.3430 0.3561 0.0160 0.3721 1,818.221
3

1,818.221
3

0.0763 1,820.127
7

Mitigated Construction Off-Site
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3.4 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 lb/day lb/day

Off-Road 1.7062 15.6156 16.3634 0.0269 0.8090 0.8090 0.7612 0.7612 2,554.333
6

2,554.333
6

0.6120 2,569.632
2

Total 1.7062 15.6156 16.3634 0.0269 0.8090 0.8090 0.7612 0.7612 2,554.333
6

2,554.333
6

0.6120 2,569.632
2

Unmitigated Construction On-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 lb/day lb/day

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

Vendor 0.0972 3.1005 0.8779 7.6200e-
003

0.1925 8.2300e-
003

0.2008 0.0554 7.8700e-
003

0.0633 807.9632 807.9632 0.0481 809.1661

Worker 0.5143 0.3394 3.4864 9.7100e-
003

1.1334 7.4500e-
003

1.1409 0.3007 6.8600e-
003

0.3075 967.1017 967.1017 0.0240 967.7011

Total 0.6115 3.4399 4.3642 0.0173 1.3260 0.0157 1.3417 0.3561 0.0147 0.3708 1,775.064
9

1,775.064
9

0.0721 1,776.867
2

Unmitigated Construction Off-Site
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3.4 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 lb/day lb/day

Off-Road 1.7062 15.6156 16.3634 0.0269 0.8090 0.8090 0.7612 0.7612 0.0000 2,554.333
6

2,554.333
6

0.6120 2,569.632
2

Total 1.7062 15.6156 16.3634 0.0269 0.8090 0.8090 0.7612 0.7612 0.0000 2,554.333
6

2,554.333
6

0.6120 2,569.632
2

Mitigated Construction On-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 lb/day lb/day

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

Vendor 0.0972 3.1005 0.8779 7.6200e-
003

0.1925 8.2300e-
003

0.2008 0.0554 7.8700e-
003

0.0633 807.9632 807.9632 0.0481 809.1661

Worker 0.5143 0.3394 3.4864 9.7100e-
003

1.1334 7.4500e-
003

1.1409 0.3007 6.8600e-
003

0.3075 967.1017 967.1017 0.0240 967.7011

Total 0.6115 3.4399 4.3642 0.0173 1.3260 0.0157 1.3417 0.3561 0.0147 0.3708 1,775.064
9

1,775.064
9

0.0721 1,776.867
2

Mitigated Construction Off-Site
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3.5 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 lb/day lb/day

Archit. Coating 5.2221 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.2189 1.5268 1.8176 2.9700e-
003

0.0941 0.0941 0.0941 0.0941 281.4481 281.4481 0.0193 281.9309

Total 5.4410 1.5268 1.8176 2.9700e-
003

0.0941 0.0941 0.0941 0.0941 281.4481 281.4481 0.0193 281.9309

Unmitigated Construction On-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 lb/day lb/day

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

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

Worker 0.1107 0.0760 0.7655 2.0300e-
003

0.2282 1.5400e-
003

0.2298 0.0605 1.4200e-
003

0.0620 201.9493 201.9493 5.3800e-
003

202.0838

Total 0.1107 0.0760 0.7655 2.0300e-
003

0.2282 1.5400e-
003

0.2298 0.0605 1.4200e-
003

0.0620 201.9493 201.9493 5.3800e-
003

202.0838

Unmitigated Construction Off-Site
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3.5 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 lb/day lb/day

Archit. Coating 5.2221 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.2189 1.5268 1.8176 2.9700e-
003

0.0941 0.0941 0.0941 0.0941 0.0000 281.4481 281.4481 0.0193 281.9309

Total 5.4410 1.5268 1.8176 2.9700e-
003

0.0941 0.0941 0.0941 0.0941 0.0000 281.4481 281.4481 0.0193 281.9309

Mitigated Construction On-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 lb/day lb/day

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

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

Worker 0.1107 0.0760 0.7655 2.0300e-
003

0.2282 1.5400e-
003

0.2298 0.0605 1.4200e-
003

0.0620 201.9493 201.9493 5.3800e-
003

202.0838

Total 0.1107 0.0760 0.7655 2.0300e-
003

0.2282 1.5400e-
003

0.2298 0.0605 1.4200e-
003

0.0620 201.9493 201.9493 5.3800e-
003

202.0838

Mitigated Construction Off-Site
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3.5 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 lb/day lb/day

Archit. Coating 5.2221 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.2045 1.4085 1.8136 2.9700e-
003

0.0817 0.0817 0.0817 0.0817 281.4481 281.4481 0.0183 281.9062

Total 5.4266 1.4085 1.8136 2.9700e-
003

0.0817 0.0817 0.0817 0.0817 281.4481 281.4481 0.0183 281.9062

Unmitigated Construction On-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 lb/day lb/day

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

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

Worker 0.1036 0.0683 0.7020 1.9500e-
003

0.2282 1.5000e-
003

0.2297 0.0605 1.3800e-
003

0.0619 194.7185 194.7185 4.8300e-
003

194.8391

Total 0.1036 0.0683 0.7020 1.9500e-
003

0.2282 1.5000e-
003

0.2297 0.0605 1.3800e-
003

0.0619 194.7185 194.7185 4.8300e-
003

194.8391

Unmitigated Construction Off-Site
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3.5 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 lb/day lb/day

Archit. Coating 5.2221 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.2045 1.4085 1.8136 2.9700e-
003

0.0817 0.0817 0.0817 0.0817 0.0000 281.4481 281.4481 0.0183 281.9062

Total 5.4266 1.4085 1.8136 2.9700e-
003

0.0817 0.0817 0.0817 0.0817 0.0000 281.4481 281.4481 0.0183 281.9062

Mitigated Construction On-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 lb/day lb/day

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

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

Worker 0.1036 0.0683 0.7020 1.9500e-
003

0.2282 1.5000e-
003

0.2297 0.0605 1.3800e-
003

0.0619 194.7185 194.7185 4.8300e-
003

194.8391

Total 0.1036 0.0683 0.7020 1.9500e-
003

0.2282 1.5000e-
003

0.2297 0.0605 1.3800e-
003

0.0619 194.7185 194.7185 4.8300e-
003

194.8391

Mitigated Construction Off-Site
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3.6 Paving - 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 lb/day lb/day

Off-Road 1.1028 11.1249 14.5805 0.0228 0.5679 0.5679 0.5225 0.5225 2,207.660
3

2,207.660
3

0.7140 2,225.510
4

Paving 2.9475 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 4.0503 11.1249 14.5805 0.0228 0.5679 0.5679 0.5225 0.5225 2,207.660
3

2,207.660
3

0.7140 2,225.510
4

Unmitigated Construction On-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 lb/day lb/day

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

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

Worker 0.0518 0.0342 0.3510 9.8000e-
004

0.1141 7.5000e-
004

0.1149 0.0303 6.9000e-
004

0.0310 97.3592 97.3592 2.4100e-
003

97.4196

Total 0.0518 0.0342 0.3510 9.8000e-
004

0.1141 7.5000e-
004

0.1149 0.0303 6.9000e-
004

0.0310 97.3592 97.3592 2.4100e-
003

97.4196

Unmitigated Construction Off-Site
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4.0 Operational Detail - Mobile

3.6 Paving - 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 lb/day lb/day

Off-Road 1.1028 11.1249 14.5805 0.0228 0.5679 0.5679 0.5225 0.5225 0.0000 2,207.660
3

2,207.660
3

0.7140 2,225.510
4

Paving 2.9475 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 4.0503 11.1249 14.5805 0.0228 0.5679 0.5679 0.5225 0.5225 0.0000 2,207.660
3

2,207.660
3

0.7140 2,225.510
4

Mitigated Construction On-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 lb/day lb/day

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

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

Worker 0.0518 0.0342 0.3510 9.8000e-
004

0.1141 7.5000e-
004

0.1149 0.0303 6.9000e-
004

0.0310 97.3592 97.3592 2.4100e-
003

97.4196

Total 0.0518 0.0342 0.3510 9.8000e-
004

0.1141 7.5000e-
004

0.1149 0.0303 6.9000e-
004

0.0310 97.3592 97.3592 2.4100e-
003

97.4196

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 lb/day lb/day

Mitigated 1.0372 4.6506 13.4361 0.0425 4.0509 0.0342 4.0851 1.0827 0.0319 1.1146 4,307.908
9

4,307.908
9

0.2015 4,312.947
5

Unmitigated 1.0372 4.6506 13.4361 0.0425 4.0509 0.0342 4.0851 1.0827 0.0319 1.1146 4,307.908
9

4,307.908
9

0.2015 4,312.947
5

4.1 Mitigation Measures Mobile

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

Apartments Mid Rise 744.44 744.44 744.44 1,910,314 1,910,314
Parking Lot 0.00 0.00 0.00

Total 744.44 744.44 744.44 1,910,314 1,910,314

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

Apartments Mid Rise 10.00 5.00 6.50 46.50 12.50 41.00 86 11 3

Parking Lot 10.00 5.00 6.50 0.00 0.00 0.00 0 0 0

4.4 Fleet Mix
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5.0 Energy Detail

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 lb/day lb/day

NaturalGas 
Mitigated

0.0405 0.3458 0.1472 2.2100e-
003

0.0280 0.0280 0.0280 0.0280 441.4394 441.4394 8.4600e-
003

8.0900e-
003

444.0627

NaturalGas 
Unmitigated

0.0426 0.3643 0.1550 2.3300e-
003

0.0295 0.0295 0.0295 0.0295 465.0182 465.0182 8.9100e-
003

8.5300e-
003

467.7815

5.1 Mitigation Measures Energy

Exceed Title 24

Percent of Electricity Use Generated with Renewable Energy

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

Apartments Mid Rise 0.562895 0.037862 0.207220 0.115570 0.017815 0.005092 0.018559 0.023754 0.002009 0.001969 0.005819 0.000618 0.000817

Parking Lot 0.562895 0.037862 0.207220 0.115570 0.017815 0.005092 0.018559 0.023754 0.002009 0.001969 0.005819 0.000618 0.000817

Historical Energy Use: N
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6.1 Mitigation Measures Area

6.0 Area Detail

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 lb/day lb/day

Apartments Mid 
Rise

3952.65 0.0426 0.3643 0.1550 2.3300e-
003

0.0295 0.0295 0.0295 0.0295 465.0182 465.0182 8.9100e-
003

8.5300e-
003

467.7815

Parking Lot 0 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

Total 0.0426 0.3643 0.1550 2.3300e-
003

0.0295 0.0295 0.0295 0.0295 465.0182 465.0182 8.9100e-
003

8.5300e-
003

467.7815

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 lb/day lb/day

Apartments Mid 
Rise

3.75224 0.0405 0.3458 0.1472 2.2100e-
003

0.0280 0.0280 0.0280 0.0280 441.4394 441.4394 8.4600e-
003

8.0900e-
003

444.0627

Parking Lot 0 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

Total 0.0405 0.3458 0.1472 2.2100e-
003

0.0280 0.0280 0.0280 0.0280 441.4394 441.4394 8.4600e-
003

8.0900e-
003

444.0627

Mitigated
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No Hearths Installed

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 lb/day lb/day

Mitigated 4.0880 0.1410 12.2384 6.5000e-
004

0.0677 0.0677 0.0677 0.0677 0.0000 22.0405 22.0405 0.0213 0.0000 22.5726

Unmitigated 4.0880 0.1410 12.2384 6.5000e-
004

0.0677 0.0677 0.0677 0.0677 0.0000 22.0405 22.0405 0.0213 0.0000 22.5726

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 lb/day lb/day

Architectural 
Coating

0.5151 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

3.2026 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 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

Landscaping 0.3703 0.1410 12.2384 6.5000e-
004

0.0677 0.0677 0.0677 0.0677 22.0405 22.0405 0.0213 22.5726

Total 4.0880 0.1410 12.2384 6.5000e-
004

0.0677 0.0677 0.0677 0.0677 0.0000 22.0405 22.0405 0.0213 0.0000 22.5726

Unmitigated
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8.1 Mitigation Measures Waste

Apply Water Conservation Strategy

7.1 Mitigation Measures Water

7.0 Water Detail

8.0 Waste 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 lb/day lb/day

Architectural 
Coating

0.5151 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

3.2026 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 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

Landscaping 0.3703 0.1410 12.2384 6.5000e-
004

0.0677 0.0677 0.0677 0.0677 22.0405 22.0405 0.0213 22.5726

Total 4.0880 0.1410 12.2384 6.5000e-
004

0.0677 0.0677 0.0677 0.0677 0.0000 22.0405 22.0405 0.0213 0.0000 22.5726

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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APPENDIX B 
 

SMAQMD MINOR PROJECT HEALTH EFFECTS TOOL 
  



Latitude 38.425959

Longitude -121.47001

Incidences Across the 
Reduced Sacramento 4-km 

Modeling Domain 
Resulting from Project 
Emissions (per year)2,5

Incidences Across the 5-Air-
District Region Resulting from 
Project Emissions (per year)2

Percent of Background 
Health Incidences Across 
the 5-Air-District Region3

Total Number of 
Health Incidences 
Across the 5-Air-

District Region (per 
year)4

(Mean) (Mean)

Emergency Room Visits, Asthma 0 - 99 0.97 0.87 0.0047% 18419
Hospital Admissions, Asthma 0 - 64 0.063 0.057 0.0031% 1846
Hospital Admissions, All Respiratory 65 - 99 0.32 0.28 0.0014% 19644

Hospital Admissions, All Cardiovascular (less 
Myocardial Infarctions)

65 - 99
0.17 0.15 0.00064% 24037

Acute Myocardial Infarction, Nonfatal 18 - 24 0.000083 0.000072 0.0019% 4
Acute Myocardial Infarction, Nonfatal 25 - 44 0.0070 0.0065 0.0021% 308
Acute Myocardial Infarction, Nonfatal 45 - 54 0.018 0.017 0.0023% 741
Acute Myocardial Infarction, Nonfatal 55 - 64 0.030 0.027 0.0022% 1239
Acute Myocardial Infarction, Nonfatal 65 - 99 0.11 0.10 0.0020% 5052

Mortality, All Cause 30 - 99 2.1 1.9 0.0042% 44766

Incidences Across the 
Reduced Sacramento 4-km 

Modeling Domain 
Resulting from Project 
Emissions (per year)2,5

Incidences Across the 5-Air-
District Region Resulting from 
Project Emissions (per year)2

Percent of Background 
Health Incidences Across 
the 5-Air-District Region3

Total Number of 
Health Incidences 
Across the 5-Air-

District Region (per 
year)4

(Mean) (Mean)

Hospital Admissions, All Respiratory 65 - 99 0.080 0.065 0.00033% 19644
Emergency Room Visits, Asthma 0 - 17 0.44 0.38 0.0065% 5859
Emergency Room Visits, Asthma 18 - 99 0.68 0.59 0.0047% 12560

Mortality, Non-Accidental 0 - 99 0.049 0.042 0.00014% 30386

Sac Metro Air District Minor Project Health Effects Tool, version 2, published June 2020

Mortality

Respiratory

Respiratory

Cardiovascular

Mortality

Ozone Health Endpoint Age Range1

PM2.5 Health Endpoint Age Range1

Minor Project Health Effects Tool

<-- Step 1: Input latitude 
(Please chose a value between 38.0 and 39.7)

<-- Step 2: Input longitude 
(Please chose a value between -122.5 and -120.0)

4. The total number of health incidences across the 5-Air-District Region is calculated based on the modeling data.  The information is presented to assist in providing overall health
context. 

5. The technical specifications and map for the Reduced Sacramento 4-km Modeling Domain are included in Appendix A, Table A-1 and Appendix B, Figure B-2 of the Guidance to
Address the Friant Ranch Ruling for CEQA Projects in the Sac Metro Air District.

1. Affected age ranges are shown. Other age ranges are available, but the endpoints and age ranges shown here are the ones used by the USEPA in their health assessments. The
age ranges are consistent with the epidemiological study that is the basis of the health function. 

3. The percent of background health incidence uses the mean incidence. The background health incidence is an estimate of the average number of people that are affected by the
health endpoint in a given population over a given period of time. In this case, the background incidence rates cover the 5-Air-District Region (estimated 2035 population of 
3,271,451 persons). Health incidence rates and other health data are typically collected by the government as well as the World Health Organization. The background incidence 
rates used here are obtained from BenMAP.

2. Health effects are shown in terms of incidences of each health endpoint and how it compares to the base (2035 base year health effect incidences, or “background health 
incidence”) values. Health effects are shown for the Reduced Sacramento 4-km Modeling Domain and the 5-Air-District Region.



APPENDIX C 
GEOTECHNICAL ENGINEERING STUDY UPDATE 



 

KF Development Project No. E17420.001 
9105 Laguna Main Street #130 2 June 2020 
Elk Grove, California 95758 

Attention: Mr. Michael Green 

Subject: LAGUNA APARTMENTS 
 Laguna Main Street & Vaux Avenue, Elk Grove, California 
 GEOTECHNICAL ENGINEERING STUDY UPDATE 

References: 1. Geotechnical Engineering Study for Laguna West Phases II and III, prepared by 
Youngdahl Consulting Group, Inc., dated 22 December 2017 (Project No. 
E17420.000). 

 2. Architectural Plans for Laguna Main Apartments, prepared by LPAS, dated 7 May 2020 
(Project No. 1282-0002). 

 3. Executed Contract for Laguna Apartments, prepared by Youngdahl Consulting Group, 
Inc., dated 22 May 2020. 

Dear Mr. Green: 

In accordance with your authorization, Youngdahl Consulting Group, Inc. has performed a review 
of the referenced Geotechnical Engineering Study (Reference 1) for the purpose of updating the 
report to the 2019 California Building Code (CBC) provisions.  The scope of this study included a 
site reconnaissance, review of the previous geotechnical report, and preparation of this report 
summarizing our geotechnically related findings, conclusions, and recommendations regarding 
the suitability of the subject property for development. 

Project Understanding 
The proposed construction is expected to consist of up to three-story apartment buildings with 
associated drive aisles, parking lots, utilities, landscaping, and pools.  Due to the relatively flat 
nature of the site, we anticipate that grading operations will likely consist of cuts and fills on the 
order of 5 feet or less. 

Surface Observations 
The project site is located south of Laguna Boulevard at the intersection of Laguna Main Street 
and Vaux Avenue in Elk Grove, California.  The project area consists of undeveloped parcels 
south of Vaux Avenue and bisected by Laguna Main Street with Peets Street to the east, Nolan 
Street to the west, and Renwick Avenue to the south.  The project area encompasses 
approximately 6 acres. 

Vegetation on the site consists of seasonal grasses that appear to have been tilled approximately 
12 inches deep.  The perimeter of the site is lined with trees and short bushes that abut the back 
of the existing concrete sidewalks.  Topography at the site is generally relatively flat.  However, 
the ground surfaces of the lots are elevated approximately 2 feet above the existing street grade 
and portions of the raised area descend at an approximately 2H:1V slope towards the existing 
perimeter sidewalks and streets.  

Based on our recent site reconnaissance, the site appears to be relatively unchanged and in a 
similar condition to that observed during the Reference 1 study. 
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Review Comments 
Based on our review, the geotechnical aspects of the Reference 1 study conform to the 2019 CBC 
with the exception of code based seismic criteria resulting from the updates of the CBC from the 
2016 to 2019 edition.  The following section summarizes the applicable changes. 

Code Based Seismic Criteria 
Based on the 2019 California Building Code, Chapter 16, and our site investigation findings, the 
following seismic parameters are recommended from a geotechnical perspective for structural 
design.  The final choice of design parameters, however, remains the purview of the project 
structural engineer. 

The following calculations have been performed based on ASCE 7-16 Section 11.4.8 using 
exception No. 2.  Section 1613.1 of the CBC indicates that either Section 1613 or ASCE 7-16 
may be used for determination of seismic design categories.  The value of Fv was calculated 
using CBC Table 1613.2.3(2) since an evaluation of the site-specific ground motion response was 
not performed in accordance with ASCE 7-16 Chapter 21 due to the applied exception.  The 
structural engineer should review the conditions of the exception. 

Seismic Design Parameters 

Reference Seismic Parameter 
Recommended 

Value 

A
S

C
E

 7
-1

6
 Table 20.3-1 Site Class D 

Figure 22-7 
Maximum Considered Earthquake Geometric Mean (MCEC) 

PGA 
0.252g 

Table 11.8-1 Site Coefficient FPGA 1.348 
Equation 11.8-1 PGAM = FPGA PGA 0.340g 

2
01

9
 C

B
C

 

Figure 1613A.3.1(1) Short-Period MCE at 0.2s, SS 0.603g 
Figure 1613A.3.1(2) 1.0s Period MCE, S1 0.260g 
Table 1613A.3.3(1) Site Coefficient, Fa 1.318 
Table 1613A.3.3(2) Site Coefficient, Fv 2.080 

Equation 16A-37 Adjusted MCE Spectral Response Parameters, SMS = FaSs 0.794g 
Equation 16A-38 Adjusted MCE Spectral Response Parameters, SM1 = FvS1 0.541g 
Equation 16A-39 Design Spectral Acceleration Parameters, SDS = ⅔SMS 0.530g 
Equation 16A-40 Design Spectral Acceleration Parameters, SD1 = ⅔SM1 0.361g 

Table 1613A.3.5(1) Seismic Design Category (Short Period), Occupancy I to IV D 
Table 1613A.3.5(2) Seismic Design Category (1-Sec Period), Occupancy I to IV D 

*Based on the online calculator available at http://earthquake.usgs.gov/designmaps/us/application.php

Closure 
This report has been prepared for the exclusive use of KF Development and their consultants, for 
specific application to this project, in accordance with generally accepted geotechnical 
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engineering practice.  Should you have any questions or require additional information, please 
contact our office at your convenience. 
 
Very truly yours, 
Youngdahl Consulting Group, Inc.  Reviewed by: 

 
 
 
 

Devin S. Fielding Matthew J. Gross, P.E., G.E. 
Staff Engineer Senior Engineer 
 
Distribution: PDF to Client 
 
Attachments: Reference 1 
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KF Development  Project No. E17420.000 
9105 Laguna Main Street, #130 22 December 2017 
Elk Grove, California 95758 

Attention:    Mr. Lewis Kolb 

Subject: LAGUNA WEST PHASES II AND III  
Laguna Main Street and Vaux Avenue, Elk Grove, Sacramento County, California 
GEOTECHNICAL ENGINEERING STUDY 

References: 1. Geotechnical Engineering Study for The Toscana Apartments Prepared by Youngdahl 
Consulting Group, Inc., dated 21 December 2017. 

2. Proposal No PE17-449, prepared by Youngdahl Consulting Group, Inc., executed 3
November 2017

Dear Mr. Kolb, 

In accordance with your authorization, Youngdahl Consulting Group, Inc. has performed a Geotechnical 
Engineering Study for the project site located south of the intersection of Laguna Main Street and Vaux 
Avenue in Elk Grove, California. The purpose of this study was to perform a subsurface exploration and 
evaluate the surface and subsurface soil conditions at the site and provide geotechnical information and 
design criteria for the proposed project.  Our scope was limited to a subsurface investigation, laboratory 
testing and preparation of this report per the Reference No. 2 proposal. 

Based upon our site reconnaissance and subsurface exploration program, it is our opinion that the primary 
geotechnical issues to be addressed consist of overexcavation of loose surface soils and recompaction as 
engineered fills, excavations into cemented soils, and drainage related to the shallow cemented soils and 
other geologic features, and potentially expansive clay mitigation.  Due to the non-uniform nature of soils, 
other geotechnical issues may become more apparent during grading operations which are not listed 
above.  The descriptions, findings, conclusions, and recommendations provided in this report are 
formulated as a whole; specific conclusions or recommendations should not be derived or used out of 
context.  Please review the limitations and uniformity of conditions section of this report. 

This report has been prepared for the exclusive use of KF Development and their consultants, for specific 
application to this project, in accordance with generally accepted geotechnical engineering practice.  Should 
you have any questions or require additional information, please contact our office at your convenience. 

Very truly yours, 
Youngdahl Consulting Group, Inc. Reviewed By: 

Matt Gessner Matthew J. Gross, P.E., G.E. 
Staff Engineer Senior Engineer 

Distribution: (1) PDF to Client
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GEOTECHNICAL ENGINEERING STUDY 
FOR 

LAGUNA WEST PHASES II AND III 
 

1.0 INTRODUCTION 
This report presents the results of our Geotechnical Engineering Study performed for the 
proposed residential development planned to be constructed along Laguna Main Street and Vaux 
Avenue in Elk Grove, California.  An annotated vicinity map is provided on Figure A-1 to identify 
the approximate project location. 

Purpose and Scope 
The purpose of this study was to explore and evaluate the surface and subsurface conditions at 
the site, to provide geotechnical information and design criteria, and to develop geotechnical 
recommendations for the proposed project.  The scope of this study includes the following: 

• A review of geotechnical and geologic data available to us at the time of our study; 
• A field study consisting of a site reconnaissance, followed by an exploratory boring 

program to observe and characterize the subsurface conditions; 
• A laboratory testing program performed on representative samples collected during our 

field study; 
• Engineering analysis of the data and information obtained from our field study, laboratory 

testing, and literature review; 
• Development of geotechnical recommendations regarding earthwork construction 

including, site preparation and grading, excavation characteristics, soil moisture 
conditions, compaction equipment, engineered fill criteria, slope configuration and 
grading, underground improvements, and drainage; 

• Development of geotechnical design criteria for seismic conditions, shallow foundations, 
slabs on grade, and pavements; 

• Preparation of this report summarizing our findings, conclusions, and recommendations 
regarding the above described information. 

Project Understanding 
We understand that the project site is located on the four unimproved parcels south of Vaux 
Avenue, and bisected by Laguna Main Street in Elk Grove, California. Preliminary designs for the 
proposed development were not available at the time this report was prepared; however, we 
anticipate the proposed development will consist of one and two story residences of wood frame 
construction with conventional shallow foundations and concrete slab on grade floors. 

Background  
A limited aerial imagery and photo review was performed dating back to 1952. The imagery 
indicates the project site historically had been utilized for agricultural purposes until circa 1993, at 
which time Laguna West Lakeside development and surrounding area appeared to have been 
rough graded. These features were observed across the entire development including the subject 
parcels and all the surrounding parcels. Additionally, construction of the lakes surrounding 
Bartholomew Park took place around this time. Imagery indicates that by 2002 the subject site 
had received its final improvements and that it appears the only modifications to the site consist 
of vegetation control operations to date. 
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If studies or plans pertaining to the site exist and are not cited as a reference in this report, we 
should be afforded the opportunity to review and modify our conclusions and recommendations 
as necessary. 

2.0 FINDINGS 
The following section describes our findings regarding the site conditions that we observed during 
our site reconnaissance and subsequent subsurface exploration.  In addition, this section also 
provides the results of our laboratory testing, geologic review, and engineering 
assessment/analysis related to the project site. 

Surface Observations 
The project site is generally located south of Laguna Boulevard at the intersection of Laguna Main 
Street and Vaux Avenue in Elk Grove, California.  The project area consists of 4 undeveloped 
parcels south of Vaux Avenue and bisected by Laguna Main Street. The project area 
encompasses approximately 6 acres. 

The terrain at the site is heavily vegetated with mowed dry seasonal grasses and the perimeter 
is lined with several sycamore trees and short bushes that abut the back of the existing concrete 
sidewalks. The surface material appears to have been tilled approximately 12 inches deep. 

Topography at the site generally flat. The surface of both lots on the east and west sides of Laguna 
Main Street are elevated approximately 2 feet above the existing street grade and the edges of 
both lots descend at an approximately 2H:1V slope descending to the existing perimeter 
sidewalks and streets surrounding each lot.  

No structures were observed at the site at the time of our site reconnaissance, however; evidence 
of existing utilities was apparent in all four corners of both lots at the project site.     

Subsurface Conditions 
Our field study included a site reconnaissance by a representative of our firm followed by a 
subsurface exploration program conducted on 21 November 2017.  The exploration program 
included the advancement of 5 exploratory borings under the direction of our representative at 
the approximate locations shown on Figure A-2, Appendix A.  A description of the field exploration 
program is provided in Appendix A. 

Subsurface soil conditions generally consisted of sands, silts and clays. The upper soil layers 
were generally observed to consist of SAND in a loose to very dense and slightly moist to moist 
condition up to 10 feet below the ground surface. Within borings B-2, B-4 and B-5 occasional 
pockets of CLAY and sandy CLAY were encountered in a stiff to hard condition to depths ranging 
from 3 ½  to 5 ½ feet below the ground surface. Underlying the surface soils, variably cemented 
interbedded SANDS and SILTSwere observed to the maximum depth explored of 20 feet below 
the ground surface with the exception of a 1 foot thick sandy CLAY lens encountered in boring B-
1 at 13 feet below ground surface.   

A more detailed description of the subsurface conditions encountered during our subsurface 
exploration is presented graphically on the “Exploratory Boring Logs", Figures A-3 through A-8, 
Appendix A.  These logs show a graphic interpretation of the subsurface profile, and the location 
and depths at which samples were collected. 
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Groundwater Conditions 
Groundwater conditions were not observed within our exploratory borings, which ranged in depths 
from 15 to 20 feet below the ground surface; however, groundwater was encountered at depths 
of 19 and 26 feet below ground surface in two borings for a project site located approximately ¼ 
mile south of the subject project. 

Additionally, a review of well data from the California Department of Water Resources 
(http://water.ca.gov), the permanent groundwater table in the vicinity of the project site ranges 
between 20 to 30 feet below the ground surface. 

Geologic Conditions 
The geologic portion of this report included a review of geologic data pertinent to the site and an 
interpretation of our observations of the surface exposures and our observations in our 
exploratory borings excavated during the field study. 

The site is located within the Sacramento Valley portion of the Great Valley Geologic Formation. 
According to the General Geologic Map of Sacramento County (OFR 99-09) this portion of the 
valley and the project area are underlain by Pleistocene alluvial deposits of Lower Unit Riverbank 
Formation.  

Seismicity 
According to the Fault Activity Map of California and Adjacent Areas (Jennings, 2010) and the 
Peak Acceleration from Maximum Credible Earthquakes in California (CDMG, 2007), no active 
faults or Earthquake Fault Zones (Special Studies Zones) are located on the project site. 
Additionally, no evidence of recent or active faulting was observed during our field study.  The 
nearest mapped potentially active and active faults pertinent to the site are summarized in the 
following table. 

Table 1: Local Active and Potentially Active Faults 
Activity Fault Name Distance, Direction 
Active Dunnigan Hills 48 km NW 
Active Green Valley Fault Zone 65 km E 

Potentially Active Vaca Fault 46 km W 
Potentially Active Bear Mountains Fault Zone - West 46 km E 
Potentially Active Bear Mountains Fault Zone - East 47 km E 
Potentially Active Midland Fault 29 km SW 
Potentially Active Melones - West 51 km E 
Potentially Active Melones - East 55 km E 

Based on our literature review of shear-wave velocity characteristics of geologic units in California 
(Wills and Silva; August 1998:  Earthquake Spectra, Volume 14, No. 3) and subsurface 
interpretations, we recommend that the project site be classified as Site Class D in accordance 
with Section 1613.3.2 of the 2016 CBC and Table 20.3-1 of ASCE 7-10. 

Earthquake Induced Liquefaction, Surface Rupture Potential, and Settlement 
Liquefaction is the sudden loss of soil shear strength and sudden increase in porewater pressure 
caused by shear strains, as could result from an earthquake.  Research has shown that saturated, 
loose to medium-dense sands with a silt content less than about 25 percent and located within 
the top 40 feet are most susceptible to liquefaction and surface rupture/lateral spreading. 

http://water.ca.gov/
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Due to the relatively low seismicity of the area and the relatively shallow depth to cemented soils, 
the potential for seismically induced damage due to liquefaction, surface ruptures, and settlement 
is considered negligible. Additionally, the maximum depth explored in our borings for this project 
is 20 feet below ground surface; however, we have performed a liquefaction analysis using a 50 
foot boring for a separate project located within in the vicinity of the current subject project. Based 
on our knowledge of the area and the conditions observed the potential for seismically induced 
damage due to liquefaction within the project vicinity is negligible.  

Static and Earthquake Induced Slope Instability 
The site at the time of our visit was observed to be generally flat, with no discernable slopes 
present, and is not proposed to have unsupported slopes following development of the site. For 
the above-mentioned reasons, the potential for seismically induced slope instability for the 
existing slopes is considered nil. Temporary excavations are addressed in Section 4 of this report. 

Laboratory Testing 
Laboratory testing of the collected samples was directed towards determining the physical and 
engineering properties of the soil underlying the site.  A description of the tests performed for this 
project and the associated test results are presented in Appendix B.  In summary, the following 
tests were performed for the preparation of this report: 

Table 2: Laboratory Tests 
Laboratory Test Test Standard Summary of Results 

Direct Shear ASTM D3080 B 5 0-3 ft: Φ = 33.1°, c = 193 psf (90% RC) 

Maximum Dry Density ASTM D1557 B 5 @ 0-3 ft: DD = 119.5 pcf, MC = 9.3 % 

R-Value Caltrans 301 B 5 @ 0-3 ft: 25 

Expansion Index ASTM D4829 

Composite 
Sample (B2 @ 2.5 
ft & 3 ft, B4 @ 2.5 

ft & 3 ft): 

EI=85 

Corrosivity Suite CA DOT Tests 417, 
422 and 643 See Soil Corrosivity Section 

Soil Expansion Potential 
Occasional pockets of plastic materials (clay soils) were encountered in the surficial materials and 
the majority of the plastic materials encountered at the site lie below thick weakly to moderately 
cemented layers of medium dense to dense SAND or stiff to very stiff SILT. Additionally, the 
materials encountered in our explorations were generally non-plastic (sand and non-plastic silt).  
The non-plastic materials are generally considered to be non-expansive. Occasional lenses of 
moderately expansive soils were observed at depths that we anticipate will support foundations, 
or be near.  Depending on the proposed grading plans and cuts or fills in the areas where clay 
was encountered, recommendations can be made based on our observations at the time of 
construction for application of pre-saturation of clayey materials encountered at time of foundation 
placement.   

Soil Corrosivity 
A corrosivity testing suite consisting of soil pH, resistivity, sulfate, and chloride content tests were 
performed on selected soil samples collected during our site exploration.  We are not corrosion 
specialists and recommend that the results be evaluated by a qualified corrosion expert.  The 
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laboratory test results (provided by Sunland Analytical, Inc.) are provided in Appendix B and are 
summarized in Table 3, below. 

Table 3: Corrosivity Summary 

Location Depth 
(ft) 

Soil 
pH 

Minimum 
Resistivity 

ohm-cm 
(x1000) 

Chloride 
(ppm) 

Sulfate 
(ppm) 

Caltrans 
Environment 

ACI 
Environment 

B5  0-3  7.60 2.39 27.3 12.4 Non Corrosive S0 
(Not a Concern) 

 

According to Caltrans Corrosion Guidelines Version 2.1, January 2015, the test results appear to 
indicate a non-corrosive environment within the vicinity of B-5’s sample location.  Additionally, 
according to the 2016 California Building Code Section 1904.1 and ACI 318-14 Table 19.3.1.1, 
the test results indicate the onsite soils have a negligible potential for sulfide attack of concrete.   

A certified corrosion engineer should be consulted to review the above tests and site conditions 
in order to develop specific mitigation recommendations if metallic pipes or structural elements 
are designed to be in contact with or buried in soil. 

3.0 DISCUSSION AND CONCLUSIONS 
General 
Based upon the results of our field explorations, findings, and analysis described above, it is our 
opinion that construction of the proposed improvements is feasible from a geotechnical 
standpoint, provided the recommendations contained in this report are incorporated into the 
design plans and implemented during construction.  The native soils once overexcavated and 
recompacted as recommended below may be considered “engineered” and suitable for support 
of the planned improvements.   

Approach to Development 
The site appears to have received tilling activities in the past. The tilling procedures have left the 
upper 12 inches of site soils in a loose condition, which is unsuitable for the proposed 
improvements. We recommend overexcavating the upper 12 inches then scarifying the 
overexcavation bottom to a depth of 12 inches, and recompacting as engineered fill.  

Our borings encountered a layer of moderately expansive clay ranging in depth from 2 to 3 feet 
below the ground surface, in layers ranging in thickness from 1 to 3½ feet. Due to the potential 
damages to foundations that can be incurred from these clays swelling and shrinking with 
variations in moisture, we recommend where encountered, these soils be overexcavated and 
adequately blended with non-expansive onsite soils prior to use as engineered fill. Additionally, 
where clay soils are encountered we recommend subgrade soils receive a 12 inch pre-saturation 
prior to foundation and slab construction.  

 

4.0 SITE GRADING AND EARTHWORK IMPROVEMENTS 
Site Preparation 
Preparation of the project site should involve site drainage controls, dust control, clearing and 
stripping, overexcavation and recompaction of existing loose native soils, and exposed grade 
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compaction considerations.  The following paragraphs state our geotechnical comments and 
recommendations concerning site preparation. 

Site Drainage Controls:  We recommend that initial site preparation involve intercepting and 
diverting any potential sources of surface or near-surface water within the construction zones. 
Because the selection of an appropriate drainage system will depend on the water quantity, 
season, weather conditions, construction sequence, and methods used by the contractor, final 
decisions regarding drainage systems are best made in the field at the time of construction.  All 
drainage and/or water diversion performed for the site should be in accordance with the Clean 
Water Act and applicable Storm Water Pollution Prevention Plan. 

Dust Control:  Dust control provisions should be provided for as required by the local jurisdiction’s 
grading ordinance (i.e. water truck or other adequate water supply during grading).  

Clearing and Stripping: Clearing and stripping operations should include the removal of all organic 
laden materials including trees, bushes, root balls, root systems, and any soft or loose soil 
generated by the removal operations.  Surface grass stripping operations are necessary based 
upon our observations during our site visit.  Short or mowed dry grasses may be pulverized and 
lost within fill materials provided no concentrated pockets of organics result.  It is the responsibility 
of the grading contractor to remove excess organics from the fill materials.  No more than 2 
percent of organic material, by weight, should be allowed within the fill materials at any 
given location. 

General site clearing should also include removal of any loose or saturated materials within the 
proposed structural improvement and pavement areas.  A representative of our firm should be 
present during site clearing operations to identify the location and depth of potential fills not 
disclosed by this report, to observe removal of deleterious materials, and to identify any existing 
site conditions which may require mitigation or further recommendations prior to site development. 
Preserved trees may require tree root protection which should be addressed on an individual 
basis by a qualified arborist. 

Expansive Clay Mitigation: Expansive clays are expected to be periodically encountered during 
grading and improvement operations. Recommendations have been provided in Sections 3 and 
5 for the mitigation of these soils. 

Overexcavation and Recompaction of Loose Native Soils: Following general site clearing, all 
loose soils should be overexcavated down to firm native materials. Loose soils are anticipated to 
be present throughout the project site extending to depths of approximately 12 inches. Any 
depressions extending below final grade resulting from the removal of loose/soft materials or other 
deleterious materials should be properly prepared as discussed below and backfilled with 
engineered fill.   

Exposed Grade Compaction: Exposed soil grades following initial site preparation activities and 
overexcavation operations should be scarified to a minimum depth of 12 inches and compacted 
to the requirements for engineered fill.  Prior to placing fill, the exposed subgrades should be in a 
firm and unyielding state.  Any localized zones of soft or pumping soils observed within a subgrade 
should either be scarified and recompacted or be overexcavated and replaced with engineered 
fill as detailed in the engineered fill section below.  
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Soil Moisture Considerations 
The near-surface soils may become partially or completely saturated during the rainy season.  
Grading operations during this time period may be difficult since compaction efforts may be 
hampered by saturated materials.  Therefore, we suggest that consideration be given to the 
seasonal limitations and costs of winter grading operations on the site.  Special attention should 
be given regarding the drainage of the project site.   

If the project is expected to work through the wet season, the contractor should install appropriate 
temporary drainage systems at the construction site and should minimize traffic over exposed 
subgrades due to the moisture-sensitive nature of the on-site soils.  During wet weather 
operations, the soil should be graded to drain and should be sealed by rubber tire rolling to 
minimize water infiltration.  

Compaction Equipment 
In areas to receive structural soil fill, we anticipate that a CAT 815 or approved equivalent will be 
capable of achieving the compaction requirements for engineered fill provided the soil is placed 
and compacted within 0 to 3 percent of the optimum moisture content as determined by the ASTM 
D1557 test method and in lifts not greater than 12 inches in uncompacted thickness.  The use of 
handheld equipment such as jumping jack or plate vibration compactors may require thinner lifts 
of 6 inches or less to achieve the desired relative compaction parameters. 

Engineered Fill Criteria 
All materials placed as fills on the site should be placed as “Engineered Fill" which is observed, 
tested, and compacted as described in the following paragraphs. 

Suitability of Onsite Materials: We expect that soil generated from excavations on the site, 
excluding deleterious material, may be used as engineered fill provided the material does not 
exceed 12 inches in maximum dimension. 

Import Materials:  If imported fill material is needed for this project, import material should be 
approved by our firm prior to transporting it to the project.  It is preferable that import material 
meet the following requirements: 

 1. Plasticity index not to exceed 12; 
 2. "R"-value of equal to or greater than 38; 
 3. An angle of friction equal to or greater than 32 degrees; 
 4. Should not contain rocks larger than 6 inches in diameter; 
 5. Not more than 30 percent passing through the No. 200 sieve. 

If these requirements are not met, additional testing and evaluation may be necessary to 
determine the appropriate design parameters for foundations, pavement, and other 
improvements. 

Fill Placement and Compaction: All areas proposed to receive fill should be scarified to a minimum 
depth of 12 inches, moisture conditioned as necessary, and compacted to at least 90 percent of 
the maximum dry density based on the ASTM D1557 test method.  The fill should be placed in 
thin horizontal lifts not to exceed 12 inches in uncompacted thickness.  The fill should be moisture 
conditioned as necessary and compacted to a relative compaction of not less than 90 percent 
based on the ASTM D1557 test method.  The upper 8 inches of fills placed under proposed 
pavement areas should be compacted to a relative compaction of not less than 95 percent based 
on the ASTM D1557 test method.  Fill soil compaction should be evaluated by means of in-place 
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density tests performed during fill placement so that adequacy of soil compaction efforts may be 
determined as earthwork progresses. 

Slope Configuration and Grading 
Proposed cut and fill slopes for the project site shoud be constructed with a maximum slope 
orientation of 2H:1V (Horizontal:Vertical).  Generally a cut slope orientation of 2H:1V is considered 
stable with the material types encountered on the site.  A fill slope constructed at the same 
orientation is considered stable if compacted to the engineered fill recommendations as stated in 
the recommendations section of this report.  All slopes should have appropriate drainage and 
vegetation measures to minimize erosion of slope soils.  

Slope Face Compaction:  All slope fills should be laterally overbuilt and cut back such that the 
required compaction is achieved at the proposed finish slope face.  As a less preferable 
alternative, the slope face could be track walked or compacted with a wheel.  If this second 
alternative is used, additional slope maintenance may be necessary. 

Slope Drainage: Surface drainage should not be allowed to flow uncontrolled over any slope face. 
Adequate surface drainage control should be designed by the project civil engineer in accordance 
with the latest applicable edition of the CBC.  All slopes should have appropriate drainage and 
vegetation measures to minimize erosion of slope soils. 

Underground Improvements 
Trench Excavation: Trenches or excavations in soil should be shored or sloped back in 
accordance with current OSHA regulations prior to persons entering them. The potential use of a 
shield to protect workers cannot be precluded.  Refer to the Excavation Characteristics section of 
Site Grading and Improvements of this report for anticipated excavation conditions. 

Backfill Materials: Backfill materials for utilities should conform to the requirements of the local 
jurisdiction.  It should be realized that permeable backfill materials will likely carry water at some 
time in the future. 

When backfilling within structural footprints, compacted low permeability materials are 
recommended to be used a minimum of 5 feet beyond the structural footprint to minimize moisture 
intrusion.  If a permeable material is used as backfill within this zone, subdrainage mitigation may 
be required.  In addition, if the structure is oriented below the roadway and associated utilities, 
grout cutoffs and/or plug and drains around all utility penetrations are useful to keep moisture out 
from underneath the structure. 

Backfill Compaction:  Backfill compaction should conform to the requirements of the local 
jurisdiction.  Where backfill compaction is not specified by the local jurisdiction, the backfill should 
be compacted to a minimum of 90 percent relative compaction per the ASTM D1557 test method.  
Compaction should be accomplished using lifts which do not exceed 12 inches when compacting 
with a backhoe or larger equipment equipped with a compaction wheel.  However, thickness of 
the lifts should be determined by the contractor.  If the contractor can achieve the required 
compaction using thicker lifts, the method may be judged acceptable based on field verification 
by a representative of our firm using standard density testing procedures.  Lightweight compaction 
equipment may require thinner lifts to achieve the required densities. 
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5.0 DESIGN RECOMMENDATIONS 
Seismic Criteria 
Based on the 2016 California Building Code, Chapter 16, and our site investigation findings, the 
following seismic parameters are recommended from a geotechnical perspective for structural 
design.  The final choice of design parameters, however, remains the purview of the project 
structural engineer. 

Table 2: Seismic Design Parameters 

2016 CBC ASCE 
7-10 Seismic Parameter Recommended 

Value 
 Table 20.3-1 Site Class D 

Figure 1613.3.1(1)  Short-Period MCE at 0.2s, SS 0.725g 
Figure 1613.3.1(2)  1.0s Period MCE, S1 0.303g 
Table 1613.3.3(1)  Site Coefficient, Fa 1.220 
Table 1613.3.3(2)  Site Coefficient, Fv 1.793 

Equation 16-37  
Adjusted MCE Spectral Response 

Parameters, 
SMS = FaSs 

0.884g 

Equation 16-38  
Adjusted MCE Spectral Response 

Parameters, 
SM1 = FvS1 

0.554g 

Equation 16-39  Design Spectral Acceleration Parameters, 
SDS = ⅔SMS 0.590g 

Equation 16-40  Design Spectral Acceleration Parameters, 
SD1 = ⅔SM1 0.363g 

Table 1613.3.5(1)  Seismic Design Category (Short Period), 
Occupancy I to IV D 

Table 1613.3.5(2)  Seismic Design Category (1-Second Period), 
Occupancy I to IV D 

 Figure 22-7 Maximum Considered Earthquake Geometric 
Mean (MCEC) PGA 0.247g 

 Table 11.8-1 Site Coefficient FPGA 1.306 
 Equation 11.8-1 PGAM = FPGA PGA 0.322g 

*Based on the online calculator available at http://earthquake.usgs.gov/designmaps/us/application.php 

Shallow Conventional Foundations 
We offer the following comments and recommendations for purposes of design and construction 
of shallow continuous and/or isolated pad foundations.  The provided minimums do not constitute 
a structural design of foundations which should be performed by the structural engineer.  Our firm 
should be afforded the opportunity to review the project grading and foundation plans to confirm 
the applicability of the recommendations provided below.  Modifications to these 
recommendations may be made at the time of our review.  In addition to the provided 
recommendations, foundation design and construction should conform to applicable sections of 
the 2016 California Building Code. 

Continuous Foundation Bearing Capacities: An allowable dead plus live load bearing pressure of 
2,000 psf may be used for design of conventional shallow foundations based on firm native soils 
or engineered fills.  The allowable pressures are for support of dead plus live loads and may be 
increased by 1/3 for short-term wind and seismic loads.   

Foundation Lateral Pressures: Lateral forces on structures may be resisted by passive pressure 
acting against the sides of shallow footings and/or friction between the soil and the bottom of the 

http://earthquake.usgs.gov/designmaps/us/application.php
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footing.  For resistance to lateral loads, a friction factor of 0.30 may be utilized for sliding 
resistance at the base of conventional shallow foundations in firm native materials or engineered 
fill.  A passive resistance of 300 pcf equivalent fluid weight may be used against the side of 
conventional shallow footings in firm native soil or engineered fill.  If friction and passive pressures 
are combined, the lesser value should be reduced by 50 percent. 

Foundation Settlement: A total settlement of less than 1 inch is anticipated; a differential 
settlement of ½ of the total is anticipated where foundations are bearing on like materials.  This 
settlement is based upon the assumption that foundation will be sized and loaded in accordance 
with the recommendations in this report.  

Foundation Configuration: Conventional shallow foundations should be a minimum of 12 inches 
wide and founded a minimum of 18 inches below the lowest adjacent soil grade.  Isolated pad 
foundation should be a minimum of 24 inches in diameter. 

Foundation reinforcement should be provided by the structural engineer.  The reinforcement 
schedule should account for typical construction issues such as load consideration, concrete 
cracking, and the presence of isolated irregularities.  At a minimum, we recommend that 
continuous footing foundations reinforcing steel for residential structures should consist of a 
minimum of four No. 4 reinforcing bars; two each top and bottom at all areas of the foundation. 

All footings should be founded below an imaginary 2H:1V plane projected up from the bottoms of 
adjacent footings and/or parallel utility trenches, or to a depth that achieves a minimum horizontal 
clearance of 6 feet from the outside toe of the footings to the slope face, whichever requires a 
deeper excavation. 

Subgrade Conditions: Footings should not be cast atop soft, loose, organic, slough, debris, nor 
atop subgrades covered by ice or standing water. Footings should not be cast atop expansive 
soils. If expansive soils are encountered in footing excavations bottoms, deeper footing 
excavations may be required to embed the footings into non-expansive firm native soils. 
Additionally, where clay soils are encountered, the footings, slab, and flatwork areas should be 
presaturated to a minimum depth of 8 inches for a minimum of 24 hours and should be evaluated 
by a representative of our firm 24 to 48 hours prior to the placement of concrete. Moisture samples 
may be obtained to evaluate the suitability of the moisture conditions.  A representative of our firm 
should be retained to observe all subgrades during footing excavations and prior to concrete 
placement so that a determination as to the adequacy of subgrade preparation can be made. 

Shallow Footing / Stemwall Backfill:  All footing/stemwall backfill soil should be compacted to at 
least 90 percent of the maximum dry density (based on ASTM D1557). 

Slab-on-Grade Construction 
It is our opinion that soil-supported slab-on-grade floors could be used for the main floors of the 
residential structures, contingent on proper subgrade preparation.  Often the geotechnical issues 
regarding the use of slab-on-grade floors include proper soil support and subgrade preparation, 
proper transfer of loads through the slab underlayment materials to the subgrade soils, and the 
anticipated presence or absence of moisture at or above the subgrade level.  We offer the 
following comments and recommendations concerning support of slab-on-grade floors.  The slab 
design (concrete mix, reinforcement, joint spacing, moisture protection, and underlayment 
materials) is the purview of the project Structural Engineer.   



Laguna West Phases II and III Project No. E17420.000 
Page 11 22 December 2017 

Slab Subgrade Preparation: All subgrades proposed to support slab-on-grade floors should be 
prepared and compacted to the requirements of engineered fill as discussed in the Site Grading 
and Improvements section of this report. 

Slab Underlayment: For residential construction, the concrete slab underlayment should be 
constructed in accordance with Section 4.505.2.1 of the 2016 California Green Code.  As a 
minimum for slab support conditions, the slab should be underlain by a minimum 4 inch crushed 
rock layer and covered by a minimum 10-mil thick moisture retarding plastic membrane.  The 
membrane may only be functional when it is above the vapor sources and should be placed 
immediately below the concrete slab.  The bottom of the crushed rock layer should be above the 
exterior grade to act as a capillary break and not a reservoir, unless it is provided with an 
underdrain system.  The slab design and underlayment should be in accordance with ASTM 
E1643 and E1745. 

A sand blotter is commonly placed below the concrete slab to aid in curing.  If the blotter sand 
layer is omitted (as may be required if slab design and construction is to be performed according 
to the 2016 Green Building Code), special wet curing procedures will be necessary.  In all cases, 
development of appropriate slab mix design and curing procedures remains the purview of the 
project structural engineer. 

Slab Moisture Protection: Due to the potential for landscape to be present directly adjacent to the 
slab edge/foundation or for drainage to be altered following our involvement with the project, 
varying levels of moisture below, at, or above the pad subgrade level should be anticipated.  The 
slab designer should include the potential for moisture vapor transmission when designing the 
slab.  Our experience has shown that vapor transmission through concrete is controlled through 
slab thickness as well as proper concrete mix design.  

It should be noted that placement of the recommended plastic membrane, proper mix design, and 
proper slab underlayment and detailing per ASTM E1643 and E1745 will not provide a waterproof 
condition.  If a waterproof condition is desired, we recommend that a waterproofing expert be 
consulted for slab design. 

Slab Thickness and Reinforcement: Geotechnical reports have historically provided minimums 
for slab thickness and reinforcement for general crack control.  The concrete mix design and 
construction practices can additionally have a large impact on concrete crack control.  All concrete 
should be anticipated to crack.  As such, these minimums should not be considered to be stand 
alone items to address crack control, but are suggested to be considered in the slab design 
methodology.  

In order to help control the growth of cracks in interior concrete from becoming significant, we 
suggest the following minimums.  Interior concrete slabs-on-grade not subject to heavy loads 
should be a minimum of 4 inches thick.  A 4 inch thick slab should be reinforced.  A minimum of 
No. 3 deformed reinforcing bars placed at 24 inches on center both ways, at the center of the 
structural section is suggested.  Joint spacing should be provided by the structural engineer. 
Troweled joints recovered with paste during finishing or “wet sawn” joints should be considered 
every 10 feet on center.  Expansion joint felt should be provided to separate floating slabs from 
foundations and at least at every third joint.  Cracks will tend to occur at recurrent corners, curved 
or triangular areas and at points of fixity.  Trim bars can be utilized at right angle to the predicted 
crack extending 40 bar diameters past the predicted crack on each side. 
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Vertical Deflections: Soil-supported slab-on-grade floors can deflect downward when vertical 
loads are applied, due to elastic compression of the subgrade.  For design of concrete floors, a 
modulus of subgrade reaction of k = 150 psi per inch would be applicable for native soils and 
engineered fills. 

Exterior Flatwork: Exterior concrete flatwork is recommended to have a 4 inch rock cushion.  This 
could consist of vibroplate compacted crushed rock or compacted ¾ inch aggregate baserock. 

If exterior flatwork concrete is against the floor slab edge without a moisture separator it may 
transfer moisture to the floor slab.  Expansion joint felt should be provided to separate exterior 
flatwork from foundations and at least at every third joint.  Contraction / groove joints should be 
provided to a depth of at least 1/4 of the slab thickness and at a spacing of less than 30 times the 
slab thickness for unreinforced flatwork, dividing the slab into nearly square sections.  Cracks will 
tend to occur at recurrent corners, curved or triangular areas and at points of fixity.  Trim bars can 
be utilized at right angle to the predicted crack extending 40 bar diameters past the predicted 
crack on each side. 

Drainage Adjacent to Slabs: All grades should provide rapid removal of surface water runoff; 
ponding water should not be allowed on building pads or adjacent to foundations or other 
structural improvements (during and following construction).  All soils placed against foundations 
during finish grading should be compacted to minimize water infiltration.  Finish and landscape 
grading should include positive drainage away from all foundations.  Section 1808.7.4 of the 2016 
California Building Code (CBC) states that for graded soil sites, the top of any exterior foundation 
shall extend above the elevation of the street gutter at the point of discharge or the inlet of an 
approved drainage device a minimum of 12 inches plus 2 percent.  If overland flow is not achieved 
adjacent to buildings, the drainage device should be designed to accept flows from a 100 year 
event.  Grades directly adjacent to foundations should be no closer than 8 inches from the top of 
the slab (CBC 2304.12.1.2), and weep screeds are to be placed a minimum of 4 inches clear of 
soil grades and 2 inches clear of concrete or other hard surfacing (CBC 2512.1.2).  From this 
point, surface grades should slope a minimum of 2 percent away from all foundations for at least 
5 feet but preferably 10 feet, and then 2 percent along a drainage swale to the outlet (CBC 
1804.4).  Downspouts should be tight piped via an area drain network and discharged to an 
appropriate non-erosive outlet away from all foundations.   
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The above referenced elements pertaining to drainage of the proposed structures is provided as 
general acknowledgement of the California Building Code requirements, restated and graphically 
illustrated for ease of understanding.  Surface drainage design is the purview of the Project 
Architect/Civil Engineer.  Review of drainage design and implementation adjacent to the building 
envelopes is recommended as performance of these improvements is crucial to the performance 
of the foundation and construction of rigid improvements.  

It should be noted that due to the Americans with Disabilities Act (ADA) requirements, design and 
construction of alternative site drainage configurations may be necessary, particularly for multi-
family developments.  In this case, design and construction of adequate drainage adjacent to 
foundations and slabs are essential to preserving foundation support and reducing the potential 
for wet slab related issues.  A typical example of this condition occurs in developments where the 
landscape grades are situated at the same elevation as the parking areas so as to not create a 
drop off between the grades.  This condition subsequently results in flat grades between the 
building, landscape area, and parking lot which do not meet building code requirements. 

Asphalt Concrete Pavement Design 
We understand that asphalt pavements will be used for the associated roadways.  The following 
comments and recommendations are given for pavement design and construction purposes.  All 
pavement construction and materials used should conform to applicable sections of the latest 
edition of the California Department of Transportation Standard Specifications. 

Subgrade Compaction:  After installation of any underground facilities, the upper 8 inches of 
subgrade soils under pavements sections should be compacted to a minimum relative compaction 
of 95 percent based on the ASTM D1557 test method at a moisture content near or above 
optimum.  Aggregate bases should also be compacted to a minimum relative compaction of 95 
percent based on the aforementioned test method.  

Subgrade Stability: All subgrades and aggregate base should be proof-rolled with a full water 
truck or equivalent immediately before paving, in order to evaluate their condition.  If unstable 
subgrade conditions are observed, these areas should be overexcavated down to firm materials 
and the resulting excavation backfilled with suitable materials for compaction (i.e. drier native soils 
or aggregate base).  Areas displaying significant instability may require geotextile stabilization 
fabric within the overexcavated area, followed by placement of aggregate base.  Final 
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determination of any required overexcavation depth and stabilization fabric should be based on 
the conditions observed during subgrade preparation. 

Subgrade Conditions: If expansive soils are encountered in pavement subgrade areas, the 
expansive soils should be overexcavated down to firm non-expansive native soils and the 
resulting excavation backfilled with suitable materials for compaction (i.e. non-expansive 
engineered fill or aggregate base). A representative of our firm should be retained to observe all 
proposed subgrade preparation and prior to concrete placement so that a determination as to the 
adequacy of subgrade preparation can be made. 

Design Criteria: Critical features that govern the durability of a pavement section include the 
stability of the subgrade; the presence or absence of moisture, free water, and organics; the fines 
content of the subgrade soils; the traffic volume; and the frequency of use by heavy vehicles.  Soil 
conditions can be defined by a soil resistance value, or “R-Value,” and traffic conditions can be 
defined by a Traffic Index (TI). 

Design Values:  The following table provides recommended pavement sections based on the 
R-Value test (CTM 301) performed on a bulk sample representative of the materials expected to 
be exposed at subgrade, as well as our experience with similar materials in the area.  An R-value 
of 25 was determined for the silty SAND tested; which was used in our design. 

Design values provided are based upon properly drained subgrade conditions.  Although the 
R-Value design to some degree accounts for wet soil conditions, proper surface and landscape 
drainage design is integral in performance of adjacent street sections with respect to stability and 
degradation of the asphalt.  If clay soils are encountered and cannot be sufficiently blended with 
non-expansive soils, we should review pavement subgrades to determine the appropriateness of 
the provided sections, and provide additional pavement design recommendations as field 
conditions dictate.  Even minor clay constituents will greatly reduce the design R-Value. 

The recommended design thicknesses presented in the following table were calculated in 
accordance with the methods presented in the Sixth Edition of the California Department of 
Transportation Highway Design Manual.  A varying range of traffic indices are provided for use 
by the project Civil Engineer for roadway design. 

Table 7: Asphalt Pavement Section Recommendations 
Design 

Traffic Indices 
Alternative Pavement Sections (Inches) 

Asphalt Concrete * Aggregate Base ** 
4.5 2.5 

3.0 
6.5 
5.0 

5.0 2.5 
3.0 

7.5 
6.5 

5.5 3.0 
3.5 

8.0 
7.0 

6.0 3.0 
3.5 

9.5 
8.5 

6.5 3.5 
4.0 

10.0 
9.0 

7.0 4.0 
4.5 

11.0 
10.0 

* Asphalt Concrete: must meet specifications for Caltrans Hot Mix Asphalt Concrete
**  Aggregate Base: must meet specifications for Caltrans Class II Aggregate Base (R-Value = minimum 78) 
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Due to the redistribution of materials that occurs during mass grading operations, we should 
review pavement subgrades to determine the appropriateness of the provided sections. 

Portland Cement Concrete Pavement Design 
We understand that Portland cement concrete pavements may be considered for various aspects 
of exterior paving for the site.  The American Concrete Institute (ACI) Concrete Pavement Design 
method (ACI 330R-08) was used for design of the exterior concrete (rigid) pavements at the site.  
The pavement thicknesses were evaluated based on the soil design parameters provided in the 
following table. 

Table 8: Soil Parameters 
Subgrade Soil 

Description 
k, Modulus of Subgrade 

Reaction* Base Course 

Sandy SILT 150 pci 6 inches 
* Based on an R-Value of 25 as recommended above and correlated to a k-Value recommended by ACI 330R.

Based on the subgrade soil parameters shown in the above table, the recommended concrete 
thicknesses for various traffic descriptions are presented in the table below.  The recommended 
thicknesses provided below assume the use of plain (non-reinforced) concrete pavements. 

We recommend that the rigid pavement be placed on at least 6 inches of aggregate base 
compacted to at least 95 percent of the maximum dry density per the ASTM D 1557 test method. 
From a geotechnical perspective, contraction joints should be placed in accordance with the 
American Concrete Institute (ACI) recommendations which include providing a joint spacing about 
30 times the slab thickness up to a maximum of 10 feet.  The joint patterns should also divide the 
slab into nearly square panels.  If increased joint spacing is desired, reinforcing steel should be 
installed within the pavement in accordance with ACI recommendations.  Final determination of 
steel reinforcement configurations (if used within the pavements) remains the purview of the 
Project Structural Engineer. 

Table 9: Concrete Pavement Section Recommendations 

Category ADTT* Pavement Traffic Description 
Thickness (inches) 

3000 psi** 4000 psi** 
A 1 Car parking areas and access lanes 

Autos, pickups, and panel trucks only 
4.5 4.5 

A 10 5.0 5.0 
B 25 Shopping center entrance and service lanes 

Bus parking areas and interior lanes 
Single-unit truck parking areas and interior lanes 

6.0 5.5 

B 300 6.5 6.0 
C 100 

Roadway Entrances and Exterior Lanes 
6.5 6.5 

C 300 7.0 6.5 
C 700 7.0 7.0 

* Average Daily Truck Traffic
** 28-day concrete compressive strength 

Drainage 
In order to maintain the engineering strength characteristics of the soil presented for use in this 
Geotechnical Engineering Study, maintenance of the building pads will need to be performed. 
This maintenance generally includes, but is not limited to, proper drainage and control of surface 
and subsurface water which could affect structural support and fill integrity.  A difficulty exists in 
determining which areas are prone to the negative impacts resulting from high moisture conditions 
due to the diverse nature of potential sources of water; some of which are outlined in the 
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paragraph below.  We suggest that measures be installed to minimize exposure to the adverse 
effects of moisture, but this will not guarantee that excessive moisture conditions will not affect 
the structure. 

Some of the diverse sources of moisture could include water from landscape irrigation, annual 
rainfall, offsite construction activities, runoff from impermeable surfaces, collected and channeled 
water, and water perched in the subsurface soils on the cemented soil horizon.  Some of these 
sources can be controlled through drainage features installed either by the owner or contractor. 
Others may not become evident until they, or the effects of the presence of excessive moisture, 
are visually observed on the property. 

Some measures that can be employed to minimize the buildup of moisture include, but are not 
limited to proper backfill materials and compaction of utility trenches within the footprint of the 
proposed residential structures; grout plugs at foundation penetrations; collection and channeling 
of drained water from impermeable surfaces (i.e. roofs, concrete or asphalt paved areas); 
installation of subdrain/cut-off drain provisions; utilization of low flow irrigation systems; education 
to the proposed owners of proper design and maintenance of landscaping and drainage facilities 
that they or their landscaper installs. 

Post Construction:  All drainage related issues may not become known until after construction 
and landscaping are complete.  Therefore, some mitigation measures may be necessary following 
site development.  Landscape watering is typically the largest source of water infiltration into the 
subgrade.  Given the soil conditions on site, excessive or even normal landscape watering may 
contribute to groundwater levels rising, which could contribute to moisture related problems and/or 
cause distress to foundations and slabs, pavements, and underground utilities, as well as creating 
a nuisance where seepage occurs.  In order to mitigate these conditions, additional subdrainage 
measures may be necessary.   

6.0 DESIGN REVIEW AND CONSTRUCTION MONITORING 
The design plans and specifications should be reviewed and accepted by Youngdahl Consulting 
Group, Inc. prior to contract bidding.  A review should be performed to determine whether the 
recommendations contained within this report are still applicable and/or are properly reflected and 
incorporated into the project plans and specifications. 

Construction Monitoring 
Construction monitoring is a continuation of the findings and recommendations provided in this 
report.  It is essential that our representative be involved with all grading activities in order for us 
to provide supplemental recommendations as field conditions dictate.  Youngdahl Consulting 
Group, Inc. should be notified at least two working days before site clearing or grading operations 
commence, and should observe the stripping of deleterious material, overexcavation of existing 
fills or loose/soft soils and provide consultation to the Grading Contractor in the field. 

Low Impact Development Standards 
Low Impact Development or LID standards have become a consideration for many projects in the 
region.  LID standards are intended to address and mitigate urban storm water quality concerns. 
These methods include the use of Source Controls, Run-off Reduction and Treatment Controls. 
For the purpose of this report use of Run-off Reduction measures and some Treatment Controls 
may impact geotechnical recommendations for the project.   

Youngdahl Consulting Group, Inc. did not perform any percolation or infiltration testing for the site 
as part of the Geotechnical Investigation.  A review of soil survey and the data collected from 
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borings indicate that soils within the project are Hydrologic Soil Group C (slow infiltration rate).  
Based on this condition, use of infiltration type LID methods (infiltration trenches, dry wells, 
infiltration basins, permeable pavements, etc.) should not be considered without addressing 
applicable geotechnical considerations/implications.  As such, use of any LID measure that would 
require infiltration of discharge water to surfaces adjacent to structures/pavement or include 
infiltration type measures should be reviewed by Youngdahl Consulting Group, Inc. during the 
design process. 

Post Construction Monitoring 
As described in Post Construction section of this report, all drainage related issues may not 
become known until after construction and landscaping are complete.  Youngdahl Consulting 
Group, Inc. can provide consultation services upon request that relate to proper design and 
installation of drainage features during and following site development.  In addition, if the 
development includes use of LID measures maintenance of those features in conformance with 
the standard of practice and documentation from the designer will be necessary.  The impact from 
infiltration or run-off reduction measures to engineered structures and foundations may not 
become apparent until after construction.  We recommend that all LID measures be inspected 
and maintained as documented by the designer and if adverse impacts are noted related to the 
structure or site that Youngdahl Consulting Group, Inc. be retained to review the LID measure 
and provide additional consulting and options. 

7.0 LIMITATIONS AND UNIFORMITY OF CONDITIONS 
1. This report has been prepared for the exclusive use of KF Development and their consultants 

for specific application to the Laguna West Phases II and II project located south of the 
intersection of Laguna Main Street and Vaux Avenue in Elk Grove, California.  Youngdahl 
Consulting Group, Inc. has endeavored to comply with generally accepted geotechnical 
engineering practice common to the local area.  Youngdahl Consulting Group, Inc. makes no 
other warranty, expressed or implied. 

2. As of the present date, the findings of this report are valid for the property studied.  With the 
passage of time, changes in the conditions of a property can occur whether they be due to 
natural processes or to the works of man on this or adjacent properties.  Legislation or the 
broadening of knowledge may result in changes in applicable standards.  Changes outside of 
our control may cause this report to be invalid, wholly or partially.  Therefore, this report should 
not be relied upon after a period of three years without our review nor should it be used or is 
it applicable for any properties other than those studied. 

3. Section [A] 107.3.4 of the 2016 California Building Code states that, in regard to the design 
professional in responsible charge, the building official shall be notified in writing by the owner 
if the registered design professional in responsible charge is changed or is unable to continue 
to perform the duties.   

 WARNING:  Do not apply any of this report's conclusions or recommendations if the nature, 
design, or location of the facilities is changed.  If changes are contemplated, Youngdahl 
Consulting Group, Inc. must review them to assess their impact on this report's applicability.  
Also note that Youngdahl Consulting Group, Inc. is not responsible for any claims, damages, 
or liability associated with any other party's interpretation of this report's subsurface data or 
reuse of this report's subsurface data or engineering analyses without the express written 
authorization of Youngdahl Consulting Group, Inc. 
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4. The analyses and recommendations contained in this report are based on limited windows
into the subsurface conditions and data obtained from subsurface exploration.  The methods
used indicate subsurface conditions only at the specific locations where samples were
obtained, only at the time they were obtained, and only to the depths penetrated.  Samples
cannot be relied on to accurately reflect the strata variations that usually exist between
sampling locations.  Should any variations or undesirable conditions be encountered during
the development of the site, Youngdahl Consulting Group, Inc. will provide supplemental
recommendations as dictated by the field conditions.

5. The recommendations included in this report have been based in part on assumptions about
strata variations that may be tested only during earthwork.  Accordingly, these
recommendations should not be applied in the field unless Youngdahl Consulting Group, Inc.
is retained to perform construction observation and thereby provide a complete professional
geotechnical engineering service through the observational method.  Youngdahl Consulting
Group, Inc. cannot assume responsibility or liability for the adequacy of its recommendations
when they are used in the field without Youngdahl Consulting Group, Inc. being retained to
observe construction.  Unforeseen subsurface conditions containing soft native soils, loose or
previously placed non-engineered fills should be a consideration while preparing for the
grading of the property.  It should be noted that it is the responsibility of the owner or his/her
representative to notify Youngdahl Consulting Group, Inc., in writing, a minimum of 48 hours
before any excavations commence at the site.

6. Our experience has shown that vapor transmission through concrete is controlled through
proper concrete mix design.  As such, proper control of moisture vapor transmission should
be considered in the design of the slab as provided by the project architect, structural or civil
engineer.  It should be noted that placement of the recommended plastic membrane, proper
mix design, and proper slab underlayment and detailing per ASTM E1643 and E1745 will not
provide a waterproof condition.  If a waterproof condition is desired, we recommend that a
waterproofing expert be consulted for slab design.

7. Following site development, additional water sources (i.e. landscape watering, downspouts)
are generally present.  The presence of low permeability materials can prohibit rapid
dispersion of surface and subsurface water drainage.  Utility trenches typically provide a
conduit for water distribution.  Provisions may be necessary to mitigate adverse effects of
perched water conditions.  Mitigation measures may include the construction of cut-off
systems and/or plug and drain systems.  Close coordination between the design professionals
regarding drainage and subdrainage conditions may be warranted.
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Table 10: Checklist of Recommended Services 
Item Description Recommended Not Anticipated 

1 Provide foundation design parameters Included 
2 Review grading plans and specifications  
3 Review foundation plans and specifications  

4 Observe and provide recommendations 
regarding demolition  

5 Observe and provide recommendations 
regarding site stripping  

6 
Observe and provide recommendations on 
moisture conditioning removal, and/or 
recompaction of unsuitable existing soils 

 

7 Observe and provide recommendations on the 
installation of subdrain facilities  

8 Observe and provide testing services on fill 
areas and/or imported fill materials  

9 Review as-graded plans and provide additional 
foundation recommendations, if necessary  

10 Observe and provide compaction tests on storm 
drains, water lines and utility trenches  

11 
Observe foundation excavations and provide 
supplemental recommendations, if necessary, 
prior to placing concrete 

 

12 
Observe and provide moisture conditioning 
recommendations for foundation areas and slab-
on-grade areas prior to placing concrete 

 

13 Provide design parameters for retaining walls  

14 Provide finish grading and drainage 
recommendations Included 

15 
Provide geologic observations and 
recommendations for keyway excavations and 
cut slopes during grading 

 

16 Excavate and recompact all test pits within 
structural areas 
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Introduction 
The contents of this appendix shall be integrated with the Geotechnical Engineering Study of 
which it is a part.  They shall not be used in whole or in part as a sole source for information or 
recommendations regarding the subject site. 

Our field study included a site reconnaissance by a Youngdahl Consulting Group, Inc. 
representative followed by a subsurface exploration program conducted on 21 November 2017, 
which included the advancement of 5 borings under his direction at the approximate locations 
shown on Figure A-2, this Appendix.  Drilling of the exploratory borings was accomplished with a 
CME-55 track mounted drill rig. 

Throughout the drilling operation, soil samples were obtained at 5-foot depth intervals by means 
of a Modified California Sampler.  This testing and sampling procedure consists of driving the 
steel sampler 18 inches into the soil with a 140-pound hammer free-falling 30 inches.  The number 
of blows required to drive the sampler through each 6-inch interval is counted, and the total 
number of blows struck during the final 12 inches is recorded.  If a total of 50 blows are struck 
within any 6-inch interval, the driving is stopped and the blow count is recorded as 50 blows for 
the actual penetration distance.  

The soils encountered were logged during drilling and provide the basis for the "Boring Logs,” 
Figures A-3 through A-7, this Appendix.  The enclosed Boring Logs describe the vertical sequence 
of soils and materials encountered in each boring, based primarily on our field classifications and 
supported by our subsequent laboratory examination and testing.  Where a soil contact was 
observed to be gradational, our logs indicate the average contact depth.  Where a soil type 
changed between sample intervals, we inferred the contact depth.  Our logs also graphically 
indicate the blow count, sample type, sample number, and approximate depth of each soil sample 
obtained from the borings, as well as any laboratory tests performed on these soil samples.  If 
any groundwater was encountered in a borehole, the approximate groundwater depth is depicted 
on the boring log.  Groundwater depth estimates are typically based on the moisture content of 
soil samples, the wetted height on the drilling rods, and the water level measured in the borehole 
after the auger has been extracted. 
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Project No.:
E17420.000 EXPLORATORY BORING LOG

Laguna Main Street & Vaux Avenue
Elk Grove, California

Logged By:  MRG Date:  21 November 2017

Equipment:  CME-55 Track Mounted Drill Rig

Brown silty fine SAND (SM) with trace clay, medium 
dense, moist

Boring terminated at 15'
No groundwater encountered
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Yellow brown clayey medium to coarse SAND (SC), 
medium dense, slightly moist

Yellow brown coarse SAND (SP) with trace clay, dense, 
moist

Grey brown fine to medium sandy CLAY (CL) with silt, 
hard, moist

16

8

6.2

55

Grades yellow brown, slightly moist

Grades dark brown to brown, and mottled orange brown, 
coarse grained, loose

Grades brown, medium grained, with silt, dense, moist

Brown grey and mottled orange brown fine sandy SILT 
(ML) with trace clay, hard, slightly moist

Grey fine sandy SILT (ML), weakly to moderately 
cemented, hard, slightly moist

37 4.0
4.5+

25

97.2

13.1117.3

Boring No.

Bulk 1
@ 0 - 6'

Note: The boring log indicates subsurface conditions only at the specific location and time noted. Subsurface conditions, including groundwater levels, at other locations of the 
subject site may differ significantly from conditions which, in the opinion of Youngdahl Consulting Group, Inc., exist at the sampling locations. Note, too, that the passage of time 
may affect conditions at the sampling locations.
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Project No.:
E17420.000 EXPLORATORY BORING LOG

Laguna Main Street & Vaux Avenue
Elk Grove, California

Logged By:  MRG Date:  21 November 2017

Equipment:  CME-55 Track Mounted Drill Rig

Orange brown silty fine to medium SAND (SM), loose, 
slightly moist

Boring terminated at 15'
No groundwater encountered
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Orange brown to brown grey silty fine SAND (SM), weakly 
to moderately cemented, very dense, moist

Grey brown fine to medium silty SAND (SM), weakly 
cemented, medium dense, moist

27

81

Grades weakly cemented, medium dense

Grades medium dense
Grey and mottled orange fine sandy SILT (ML), weakly to 
moderately cemented, very stiff, moist

20
4.5+

39

Yellow brown fine sandy CLAY (CL) with silt, very stiff, 
slightly moist

4.5+

4.5+
4.5+

4.5+

15.2106.4

22.9100.9

Boring No.

Bulk 1
@ 0 - 6'

Note: The boring log indicates subsurface conditions only at the specific location and time noted. Subsurface conditions, including groundwater levels, at other locations of the 
subject site may differ significantly from conditions which, in the opinion of Youngdahl Consulting Group, Inc., exist at the sampling locations. Note, too, that the passage of time 
may affect conditions at the sampling locations.
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Project No.:
E17420.000 EXPLORATORY BORING LOG

Laguna Main Street & Vaux Avenue
Elk Grove, California

Logged By:  MRG Date:  21 November 2017

Equipment:  CME-55 Track Mounted Drill Rig

Orange brown silty fine to medium SAND (SM), medium 
dense, slightly moist

Boring terminated at 20'
No groundwater encountered

CH OH
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Grades mottled dark brown and orange, medium dense

34

Grades with clay, weakly cemented, dense

26
4.5+

34

4.5+

4.5+
4.5+

Grades brown

Grades with some caliche stains
52

4.5+
4.5+

Sample disturbed

Bulk 1
@ 0' - 3'

16.4109.4
Grades brown, without clay, moist

Boring No.

Bulk 1
@ 0 - 6'

Note: The boring log indicates subsurface conditions only at the specific location and time noted. Subsurface conditions, including groundwater levels, at other locations of the 
subject site may differ significantly from conditions which, in the opinion of Youngdahl Consulting Group, Inc., exist at the sampling locations. Note, too, that the passage of time 
may affect conditions at the sampling locations.
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Project No.:
E17420.000 EXPLORATORY BORING LOG

Laguna Main Street & Vaux Avenue
Elk Grove, California

Logged By:  MRG Date:  21 November 2017

Equipment:  CME-55 Track Mounted Drill Rig

Brown silty fine SAND (SM), medium dense, slightly moist
Grades medium grained, with trace clay

Boring terminated at 20'
No groundwater encountered
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Yellow brown and mottled black CLAY (CL) with trace fine 
sand, stiff, moist

Yellow brown silty fine SAND (SM) with clay, weakly 
cemented, dense, slightly moist

Grades medium to coarse grained, without clay, 
uncemented

Light brown grey fine sandy SILT (ML) with clay, hard, 
slightly moist

Grades brown, without clay, moist

59

35 4.5

15

Sample disturbed

4.5

4.0
4.5+

Grades sandy, with silt, moderately cemented, hard, 
slightly moist

Grades grey brown, fine grained sand
Brown grey silty fine to medium SAND (SM), weakly 
cemented, dense, moist, with caliche stains

Yellow brown sandy SILT (ML), very stiff, moist

Light brown grey silty SAND (SM), medium dense, moist

44

50

4.5+
4.5+

Boring No.

Bulk 1
@ 0 - 6'

Note: The boring log indicates subsurface conditions only at the specific location and time noted. Subsurface conditions, including groundwater levels, at other locations of the 
subject site may differ significantly from conditions which, in the opinion of Youngdahl Consulting Group, Inc., exist at the sampling locations. Note, too, that the passage of time 
may affect conditions at the sampling locations.
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Project No.:
E17420.000 EXPLORATORY BORING LOG

Laguna Main Street & Vaux Avenue
Elk Grove, California

Logged By:  MRG Date:  21 November 2017

Equipment:  CME-55 Track Mounted Drill Rig

Brown silty fine to coarse SAND (SM) with clay, medium 
dense, moist, with roots and grass observed

Boring terminated at 15'
No groundwater encountered
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Orange brown silty fine SAND (SM) with clay, dense, 
slightly moist

Light brown to brown grey and mottled orange fine sandy 
SILT (ML), hard, moist

45

Grades mottled orange and black, with trace fine sand

48

4.5+

66

Yellow brown sandy CLAY (CL) with silt, hard, slightly 
moist

4.5+

Of = 33.1  c = 193 psf
MDD: 119.5 pcf
MC: 9.3%
R = 25

Bulk 2
@ 0' - 3'

21.0110.4

Grades brown grey, silty

Boring No.

Bulk 1
@ 0 - 6'

Note: The boring log indicates subsurface conditions only at the specific location and time noted. Subsurface conditions, including groundwater levels, at other locations of the 
subject site may differ significantly from conditions which, in the opinion of Youngdahl Consulting Group, Inc., exist at the sampling locations. Note, too, that the passage of time 
may affect conditions at the sampling locations.
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APPENDIX B 
Laboratory Testing 

Direct Shear  
Expansion Index 

Modified Proctor Test 
R-Value Test 

Corrosivity Tests 
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Introduction 
Our laboratory testing program for this evaluation included numerous visual classifications, direct 
shear, Expansion Index, resistance value, Modified Proctor, and corrosivity tests.  The following 
paragraphs describe our procedures associated with each type of test.  Graphical results of 
certain laboratory tests are enclosed in this appendix.  The contents of this appendix shall be 
integrated with the Geotechnical Engineering Study of which it is a part.  They shall not be used 
in whole or in part as a sole source for information or recommendations regarding the subject site. 

Laboratory Testing Procedures 
Visual Classification: Visual soil classifications were conducted on all samples in the field and on 
selected samples in our laboratory.  All soils were classified in general accordance with the Unified 
Soil Classification System, which includes color, relative moisture content, primary soil type 
(based on grain size), and any accessory soil types.  The resulting soil classifications are 
presented on the exploration logs in Appendix A. 

Soil Strength Determination: The strength parameters of the foundation soils were based on direct 
shear tests (ASTM D3080) performed on a representative remolded sample of the near-surface 
soils.  The results of these tests are presented on Figure B-1, this Appendix. 

Expansion Index Determination: The Expansion Index test (ASTM D4829) was performed to 
provide an indication of swelling potential of a compacted soil.  The results of this test are 
presented on Figure B-2, this Appendix. 

Maximum Dry Density Determination: A modified proctor test (ASTM D1557) was conducted to 
provide the optimum moisture and maximum dry density on the near surface material.  The results 
of this test are presented on Figure B-3, this Appendix. 

Resistance Value Determination: An R-Value test (California Test Method 301 or ASTM D2844) 
was performed to obtain asphalt concrete pavement design parameters.  The results of this test 
are presented on Figure B-4, this Appendix. 

Corrosivity Tests: A corrosivity test typically comprises individual measurements of pH, electrical 
resistivity, sulfate content, and chloride content, which together indicate the corrosiveness of a 
soil.  Corrosivity tests were performed on selected samples by an independent analytical 
laboratory working under subcontract to Youngdahl Consulting Group, Inc.  The results of these 
tests are presented on the enclosed analytical certificates, this Appendix. 



Wet Density, pcf

Dry Density, pcf
Moisture Content, %

Diameter, in

Height, in

Wet Density, pcf

Dry Density, pcf
Moisture Content, %*

Diameter, in

Height, in

Normal Stress, psf

Failure Stress, psf

Failure Strain, %

Rate, in/min

Source:

Notes:

Date 
Sampled:

Date Test 
Started:

Reviewed By:

Sample Type: Remolded to 90% RC

Friction Angle
33.1°

Cohesion

193 psf

9.3

2.50

1.00

17.94
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4000

Direct Shear Test of Soils Under Consolidated Drained Conditions, ASTM D3080
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Project: Laguna West Phases II and III

Project No.: E17420.000 Figure

DN Date: 12/19/2017
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Material Description: Brown Silty SAND with trace Gravel

Gravel removed from test sample.

Sample No./Depth: B5 @ 0-3' USCS Class. Liquid Limit Plasticity 
Index
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 No. 4

% Less than
No. 200

11/21/2017 12/15/2017

*Based on post shear moisture content
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Source:

Notes:

USCS Class. Liquid Limit Plasticity 
Index

% Greater than   
No. 4

% Less than
No. 200

Date 
Sampled:

Date Test 
Started: 12/6/2017

Project:

Project No.: Figure

Reviewed By: DN Date: 12/19/2017 B-2

Moisture Content, as molded, %

Test Results

Expansion Index 

Dry Density, as molded, pcf 

Laguna West Phases II and III

Material Description:

B2 @ 2.5' & 3', B4 @ 2.5' & 3'

11/21/2017

Brown Sandy CLAY

High

E17420.000

Very High

51 - 90

91 - 130

Very Low

21 - 50 Low

0 - 20

Above 130

Medium

Expansion Index of Soils, ASTM D4829

Sample No./Depth:

Initial Saturation, as molded, % 48.9

Classification of Potentially Expansive Soil
Expansion Index, EI Potential Expansion

Final Moisture Content, %

85

103.3

11.4

21.8



2.55

Source:

Notes:

USCS Class. Liquid Limit Plasticity 
Index

% Greater than 
No. 4 : 

% Less than
No. 200

Date 
Sampled:

Date Test
Started: 12/12/2017 2

Project:

Project No.: Figure

Reviewed By: CNS Date: 12/15/2017 B-3
E17420.000

Laguna West Phases II and III

Sample No./Depth: B-5 @ 0-3'

Material Description:

119.5

11/21/2017

9.3

Brown Silty SAND with trace Gravel

 Laboratory Compaction Characteristics of Soil
Using Modified Effort (56,000 lf-lbf/ft3), ASTM D1557, Method A

Maximum Dry Density, pcf: Optimum Moisture Content, %:
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Moisture Content, %

Zero Air Voids Curve at 100% Saturation;
Specific Gravity Estimated at:



1 2 3

13.0 13.9 14.8

120.4 118.2 115.8

178 87 13

419 320 256

37 27 21

25

Source:

Notes:

USCS Class. Liquid Limit Plasticity
Index

% Greater than
No. 4

% Less than
No. 200

Date
Sampled:

Date Test
Started: 12/14/2017 0

Project:

Project No.: Figure

Reviewed By: JLC Date: 12/19/2017 B-4

Resistance ''R'' Value of Soil and Soil-Aggregate Mixtures, CTM 301

E17420.000

11/21/2017

Laguna West Phases II and III

Sample No./Depth: B 5 @ 0-3'

Material Description: Brown Silty SAND

Moisture Content at Test, %

Test Specimen No.:

"R" Value at 300 psi Exudation Pressure

Resistance "R" Value

Exudation Pressure, psi

Expansion Pressure, psf

Dry Density at Test, pcf
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APPENDIX D 
 

PHASE I ENVIRONMENTAL SITE ASSESSMENT 
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���������	
�� ��

�



���������	
�	 ��

�



���������	

� ��

�



���������	

� ��

�



���������	

� ����� ��������������������� ��������!��"�����!#�$��"������!#�$�!����$����%�������&



���������	
�� �����



���������	
�� �����



���������	
�� �����



���������	
�� �����



���������	
�� �����



���������	
�� �����



��������	
�����	�	��������	
����������������

��� !"# $%&�'$()*�+#,�-.$$ �/,0.#$%*�12�3�+4+2$..�5 006�433789:73393�;;;70) %0#7<$!

=>?@�ABCDEC?F@G
HIJ��I�KLI�M���MNOPPP�QI�R�KS�TUV�W�XS�Y�ZK�[\]\̂_̀ MX����a]Y�aPaPbaca]O\dc



��������	
�����	�	��������	
����������������
��� !"�#�$%&'$()*+*,��-
	.���/�����-
	0�1�1/

234567389:�;�<=>?:3@AB�7CD�E:7D987:F�G=B359
HIJ�KLM�NOP�QRSRP�TNLUQVMNLS�WKLXRYL�KLM�WKLXRYL�ZK[\�KY]�OYKM]̂ KY_P�R̀�HLaNYRL̂ ]LOKQ�IKOK�J]PRVYU]Pb�cLUd�RY�NOP�K̀̀NQNKO]Pd�eQQ�ROf]Y�OYKM]̂ KY_P�VP]M�f]Y]NL�KY]�Of]�[YR[]YOg�R̀�Of]NY�Y]P[]UONa]�RhL]YPd ijklm

noopqrstuvw(xyz{z|}~/�x��������/���������/�������������/�������������/����������/
���������� ¡�¢£¤¡¥� ¦§̈©ª«�¬®©̄

°±²°²³́±²³µ¶²³·́²³¶̧²³¹µ²³¹²²³±³
²́³¹

º»¼½¾¼½»¿ÀÁÂÃÀ�ÄÅÀÆÇÈÉÃÇÊ ËÌÂÃÁÍÀÎÏ�ÐÌÃÊÂÏÇÑÃÁ�ÒÆÌÂÅÓ»»»�ÔÀÂÕ�ÄÖÉ º½Ó×�ÒÏÉÃÎÀÖÉÃ�ÐÌÂÆÇØÏÙ�ÒÆÌÖÉÚ�ÐÄ�ÛÜ¾ÜÝ ØÏ�ÞÌÆÀÍÌ�ßÑÏÏÊÚ�ÐÄ�ÛÜ¾à½à½×½¾ÓÜá× ÞÉÃÃÑÊ�ØâÙØÞã�äÌÅÌÁÆÀÅÎÑâ�åÀÅ�¿ÑæÆÀÆç�ÎÀÊ�æÉÉÃ�ÊÉÀÆâÎÉÍ�æç�ØÞã�ÀÃÍ�ÈÀÅÊ�âÌÖÉÆÑÃÁ�ÇÎÉ�ÇÀÆÁÉÇ�ÅÆÌÅÉÆÇç�ÏÌâÀÇÑÌÃ�ÀÊ�ÅÆÌÖÑÍÉÍ�æçËÌÂÃÁÍÀÎÏ�ÐÌÃÊÂÏÇÑÃÁ�ÒÆÌÂÅ�èÉÆÉ�ÑÍÉÃÇÑéÑÉÍ�éÌÆ�ÇÎÉ�çÉÀÆÊ�ÏÑÊÇÉÍ�æÉÏÌèá�ØÞãêÊ�ßÑÊÇÌÆÑâÀÏ�äÌÅÌ�åÀÅ�ãÉÅÌÆÇ�ÑÊ�ÍÉÊÑÁÃÉÍ�ÇÌÀÊÊÑÊÇ�ÅÆÌéÉÊÊÑÌÃÀÏÊ�ÑÃ�ÉÖÀÏÂÀÇÑÃÁ�ÅÌÇÉÃÇÑÀÏ�ÏÑÀæÑÏÑÇç�ÌÃ�À�ÇÀÆÁÉÇ�ÅÆÌÅÉÆÇç�ÆÉÊÂÏÇÑÃÁ�éÆÌÈ�ÅÀÊÇ�ÀâÇÑÖÑÇÑÉÊá�ØÞãÊ�ßÑÊÇÌÆÑâÀÏ�äÌÅÌåÀÅ�ãÉÅÌÆÇ�ÑÃâÏÂÍÉÊ�À�ÊÉÀÆâÎ�Ìé�À�âÌÏÏÉâÇÑÌÃ�Ìé�ÅÂæÏÑâ�ÀÃÍ�ÅÆÑÖÀÇÉ�âÌÏÌÆ�ÎÑÊÇÌÆÑâÀÏ�ÇÌÅÌÁÆÀÅÎÑâ�ÈÀÅÊÚ�ÍÀÇÑÃÁ�æÀâÙ�ÇÌ�ÇÎÉ�ÏÀÇÉºÝ»»Êá ë½»ìÜ×Ü ÓÝá×½ÜÝÛº�ÓÝí�½Üî�ÓÓï�ðÌÆÇÎ¿ÀÁÂÃÀ�ÄÅÀÆÇÈÉÃÇÊ ìº½ºá×¾»º½Ó�ìº½ºí�½Ýî�º½ï�ñÉÊÇòÌÃÉ�º»�ðÌÆÇÎàÓÓÜ×½á½××½Ü×º¾Ýá××º¾á»»î�ÀæÌÖÉ�ÊÉÀ�ÏÉÖÉÏ
äÎÑÊ�ãÉÅÌÆÇ�âÌÃÇÀÑÃÊ�âÉÆÇÀÑÃ�ÑÃéÌÆÈÀÇÑÌÃ�ÌæÇÀÑÃÉÍ�éÆÌÈ�À�ÖÀÆÑÉÇç�Ìé�ÅÂæÏÑâ�ÀÃÍ�ÌÇÎÉÆ�ÊÌÂÆâÉÊ�ÆÉÀÊÌÃÀæÏç�ÀÖÀÑÏÀæÏÉ�ÇÌ�ØÃÖÑÆÌÃÈÉÃÇÀÏ�ÞÀÇÀ�ãÉÊÌÂÆâÉÊÚ��Ãâá��Ç�âÀÃÃÌÇæÉ�âÌÃâÏÂÍÉÍ�éÆÌÈ�ÇÎÑÊ�ãÉÅÌÆÇ�ÇÎÀÇ�âÌÖÉÆÀÁÉ�ÑÃéÌÆÈÀÇÑÌÃ�éÌÆ�ÇÎÉ�ÇÀÆÁÉÇ�ÀÃÍ�ÊÂÆÆÌÂÃÍÑÃÁ�ÅÆÌÅÉÆÇÑÉÊ�ÍÌÉÊ�ÃÌÇ�ÉÕÑÊÇ�éÆÌÈ�ÌÇÎÉÆ�ÊÌÂÆâÉÊá�ð��ñÄããÄðäËØ�ëãØ��ØÞ��ã��åë¿�ØÞÚ����åÄÞØ�ñßÄä��ØÔØã��ð�Ð�ððØÐä��ð�ñ�äß�äß���ãØë�ãäá�ØðÔ�ã�ðåØðäÄ¿�ÞÄäÄ�ãØ���ãÐØ�Ú��ðÐá��ëØÐ���ÐÄ¿¿ËÞ��Ð¿Ä�å��äßØ�åÄ��ðÒ����ÄðË���Ðß�ñÄããÄðä�Ø�Ú��ðÐ¿�Þ�ðÒ�ñ�äß��ä�¿�å�äÄä��ðÚ�åØãÐßÄðäÄ��¿�äË��ã���äðØ�����ã�Ä�ëÄãä�Ð�¿Äã���Ø�ã�ë�ãë��Øá�Ä¿¿�ã�������Ä���åØÞ��Ë�äßØ���Øãá��ð�ð��ØÔØðä��ßÄ¿¿�ØðÔ�ã�ðåØðäÄ¿�ÞÄäÄ�ãØ���ãÐØ�Ú��ðÐá��Ø�¿�Ä�¿Ø�ä��ÄðË�ðØÚñßØäßØã�Äã���ðÒ���ä����Øãã�ã���ã��å�����ð�Ú�ðØÒ¿�ÒØðÐØÚ�ÄÐÐ�ÞØðä��ã�ÄðË��äßØã�ÐÄ��ØÚ���ã�ÄðË�¿�������ÞÄåÄÒØÚ��ðÐ¿�Þ�ðÒÚñ�äß��ä�¿�å�äÄä��ðÚ��ëØÐ�Ä¿Ú��ðÐ�ÞØðäÄ¿Ú�Ð�ð�Ø	�Øðä�Ä¿Ú��ã�Ø�Øåë¿ÄãË�ÞÄåÄÒØ�á�ÄðË�¿�Ä��¿�äË��ð�äßØ�ëÄãä����ØðÔ�ã�ðåØðäÄ¿ÞÄäÄ�ãØ���ãÐØ�Ú��ðÐá�����äã�Ðä¿Ë�¿�å�äØÞ�ä��Ä�ãØ��ðÞ����äßØ�Äå��ðä�ëÄ�Þ���ã�äß���ãØë�ãäá�ëÂÆâÎÀÊÉÆ�ÀââÉÅÇÊ�ÇÎÑÊ�ãÉÅÌÆÇ�ïÄ����ïá�ÄÃçÀÃÀÏçÊÉÊÚ�ÉÊÇÑÈÀÇÉÊÚ�ÆÀÇÑÃÁÊÚ�ÉÃÖÑÆÌÃÈÉÃÇÀÏ�ÆÑÊÙ�ÏÉÖÉÏÊ�ÌÆ�ÆÑÊÙ�âÌÍÉÊ�ÅÆÌÖÑÍÉÍ�ÑÃ�ÇÎÑÊ�ãÉÅÌÆÇ�ÀÆÉ�ÅÆÌÖÑÍÉÍ�éÌÆ�ÑÏÏÂÊÇÆÀÇÑÖÉ�ÅÂÆÅÌÊÉÊ�ÌÃÏçÚ�ÀÃÍ�ÀÆÉ�ÃÌÇ�ÑÃÇÉÃÍÉÍ�ÇÌÅÆÌÖÑÍÉÚ�ÃÌÆ�ÊÎÌÂÏÍ�ÇÎÉç�æÉ�ÑÃÇÉÆÅÆÉÇÉÍ�ÀÊ�ÅÆÌÖÑÍÑÃÁ�ÀÃç�éÀâÇÊ�ÆÉÁÀÆÍÑÃÁÚ�ÌÆ�ÅÆÉÍÑâÇÑÌÃ�ÌÆ�éÌÆÉâÀÊÇ�ÌéÚ�ÀÃç�ÉÃÖÑÆÌÃÈÉÃÇÀÏ�ÆÑÊÙ�éÌÆ�ÀÃç�ÅÆÌÅÉÆÇçá��ÃÏç�À�ëÎÀÊÉ��ØÃÖÑÆÌÃÈÉÃÇÀÏ��ÑÇÉ�ÄÊÊÉÊÊÈÉÃÇ�ÅÉÆéÌÆÈÉÍ�æç�ÀÃ�ÉÃÖÑÆÌÃÈÉÃÇÀÏ�ÅÆÌéÉÊÊÑÌÃÀÏ�âÀÃ�ÅÆÌÖÑÍÉ�ÑÃéÌÆÈÀÇÑÌÃ�ÆÉÁÀÆÍÑÃÁ�ÇÎÉ�ÉÃÖÑÆÌÃÈÉÃÇÀÏ�ÆÑÊÙ�éÌÆ�ÀÃç�ÅÆÌÅÉÆÇçáÄÍÍÑÇÑÌÃÀÏÏçÚ�ÇÎÉ�ÑÃéÌÆÈÀÇÑÌÃ�ÅÆÌÖÑÍÉÍ�ÑÃ�ÇÎÑÊ�ãÉÅÌÆÇ�ÑÊ�ÃÌÇ�ÇÌ�æÉ�âÌÃÊÇÆÂÉÍ�ÀÊ�ÏÉÁÀÏ�ÀÍÖÑâÉáÐÌÅçÆÑÁÎÇ�½»½»�æç�ØÃÖÑÆÌÃÈÉÃÇÀÏ�ÞÀÇÀ�ãÉÊÌÂÆâÉÊÚ��Ãâá�ÄÏÏ�ÆÑÁÎÇÊ�ÆÉÊÉÆÖÉÍá�ãÉÅÆÌÍÂâÇÑÌÃ�ÑÃ�ÀÃç�ÈÉÍÑÀ�ÌÆ�éÌÆÈÀÇÚ�ÑÃ�èÎÌÏÉ�ÌÆ�ÑÃ�ÅÀÆÇÚ�Ìé�ÀÃç�ÆÉÅÌÆÇ�ÌÆ�ÈÀÅ�ÌéØÃÖÑÆÌÃÈÉÃÇÀÏ�ÞÀÇÀ�ãÉÊÌÂÆâÉÊÚ��ÃâáÚ�ÌÆ�ÑÇÊ�ÀééÑÏÑÀÇÉÊÚ�ÑÊ�ÅÆÌÎÑæÑÇÉÍ�èÑÇÎÌÂÇ�ÅÆÑÌÆ�èÆÑÇÇÉÃ�ÅÉÆÈÑÊÊÑÌÃá à½×½¾ÓÜ × ½



����

�����	
���������������������������������������������������  �!����"#$#�����������%�&���������'

(

)*+)�,-./01�,21134
567589:;<=>?@AB<=CDEF�5G666+HI*�,-./01�,21134
7JK689:;<=>?@AB<=CDEF�5G666LE;<M9�NO:D:�PEQ<RES�7J>K+HTU�,-./01�,21134
7J>@89:;<=>?@AB<=CDEF�5G666LE;<M9�NO:D:�PEQ<RES�7J>@+HVI�,-./01�,21134
7JWK89:;<=>?@AB<=CDEF�5G666LE;<M9�NO:D:�PEQ<RES�7JWW W5G5>X@ G X



����

�����	
���������������������������������������������������  �!����"#$#�����������%�&���������'

(

)*+,�-./012�-32245
6789:;<=>?@A8BC>?DEFG�HIJJJKF=>L;�MN<E<�OFP>QFR�67I7)*ST�-./012�-32245
67I@UKVW68BC>?DEFG�8JJJJ)*S)�-./012�-32245
67I6:=L?X;>?68BC>?DEFG�YH8JJKF=>L;�MN<E<�OFP>QFR�6797)*Z*�-./012�-32245
67J7:;<=>?@A8BC>?DEFG�96Y[J YHIH@98 I I



����

�����	
���������������������������������������������������  �!����"#$#�����������%�&���������'

(

)*+,�-./012�-32245
6789:;<=>?@A=BCDEF�6GH???

IG9GJ>H 9 H



���������	
����
��

��������
�����
������������������ 
!��"#$
�%&'()� 
�%*"#+�$�"%
*#"+
$��
*"''",�%�
+��
 ���$- ./
012 34





3






3567





6







68

9:;9

:
<=>?@ :A9B :AB ; ;ABCDEFGD
HIDJKL?GK@M:::
NDFO
HP?Q>R
SJTP?U
VH
WBXBYZTFGE[D\>
VTG@F>K=GE
SJTFI]̂ U
_>TJ=GU
9:;9U
XAB̀L=GFK? a9b9XMB b a



���������	
����
��

��������
�����
������������������ 
!��"#$
�%&'()� 
�%*"#+�$�"%
*#"+
$��
*"''",�%�
+��
 ���$- ./
012 34





3






3567





6







68

9:;<

<
=>?@A <BCD <BD 9 9BDEFGHIF
JKFLMN@IMAO<<<
PFHQ
JR@S?T
ULVR@W
XJ
:DYD;ZVHIG[F\?
XVIAH?M>IG
ULVHK]̂ W
_?VL>IW
9:;<W
YBD̀N>IHM@ aCbCYOD b Y



���������	
����
��

��������
�����
������������������ 
!��"#$
�%&'()� 
�%*"#+�$�"%
*#"+
$��
*"''",�%�
+��
 ���$- ./
012 34





3






3567





6







68

9:;<

=
>?@AB =CD< =C< 9 9C<EFGHIF
JKFLMNAIMBO===
PFHQ
JRAS@T
ULVRAW
XJ
:<;<YZVHIG[F\@
XVIBH@M?IG
ULVHK]̂ W
_@VL?IW
9:;<W
;C<̀N?IHMA aDbD;O< b Y



���������	
����
��

��������
�����
������������������ 
!��"#$
�%&'()� 
�%*"#+�$�"%
*#"+
$��
*"''",�%�
+��
 ���$- ./
012 34





3






3567





6







68

9:;<

=
>?@AB =CDE =CE 9 9CEFGHIJG
KLGMNOAJNBP===
QGIR
KSAT@U
VMWSAX
YK
:EZE<[WIJH\G]@
YWJBI@N?JH
VMWIL_̂X
̀@WM?JX
9:;<X
ZCEaO?JINA ;DbDZPE b :



���������	
����
��

��������
�����
������������������ 
!��"#$
�%&'()� 
�%*"#+�$�"%
*#"+
$��
*"''",�%�
+��
 ���$- ./
012 34





3






3567





6







68

9:;<

=
>?@AB =CD; =C; 9 9C;EFGHIF
JKFLMNAIMB<===
OFHP
JQAR@S
TLUQAV
WJ
:;X;YZUHIG[F\@
WUIBH@M?IG
TLUHK]̂ V
_@UL?IV
9:;<V
XC;̀N?IHMA aDbDX<; b 9=



���������	
����
��

��������
�����
������������������ 
!��"#$
�%&'()� 
�%*"#+�$�"%
*#"+
$��
*"''",�%�
+��
 ���$- ./
012 34





3






3567





6







68

9:;<

=
>?@AB =CDE =CE 9 9CEFGHIJG
KLGMNOAJNBP===
QGIR
KSAT@U
VMWSAX
YK
:E<EZ[WIJH\G]@
YWJBI@N?JH
VMWIL_̂X
VKF̂X
9:;<X
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����������	
�����������������
������������ !"� �#$%&'(%)

*+,-./+012�3�45672+89:�/;<�=2/<10/2>�?5:+-1
@AB�CDE�FGH�IJKJH�LFDMINEFDK�OCDPJQD�CDE�OCDPJQD�RCST�CQU�GQCEUVCQWH�JX�@DYFQJDVUDGCI�ACGC�BUHJNQMUHZ�[DM\�JQ�FGH�CXXFIFCGUH\�]II�JĜUQ�GQCEUVCQWH�NHUE�̂UQUFD�CQU�ĜU�SQJSUQG_�JX�ĜUFQ�QUHSUMGFYU�J̀ DUQH\ abcde

fgh�ijklmnk�oplnjnq�pkrstuhv�wmnh�xgjk�yz{�wpsspmk|pnh�pkvtnjkrh�wj}v�|nmw�ijklmnk~��nmwshq~��hnnpv���nm�kh~��m}�pkv~��jnsm��jku�mxghnv��gprg�xnjr�gpvxmnprjs�}nm}hnxq�tvj�h�pk�j}}nm�pwjxhsq�y{~����whnprjk�rpxphv�jku�xm�kvz���msshrxpmkv�vhjnrghu�oplnjnq�m|��mk�nhvv�kp�hnvpxq��tlsprjxpmkv�m|��whnprj�����np�jxh��msshrxpmk��������������������������������  ¡¢£¤£¥¦§�̈¦©¤£ªª£«¬�«�®̄ °¦�±«²£¦ª
ijklmnk³�oplnjnq�vhjnrg�nhvtsxv�

µ́¶·̧¹·º»¼½�¾¶¿ÀÁÂÃ�Ä�ÅÆÇÈ�ÉÊËÈÌ� ÍÎÏÐÑÒ�ÓÔÕÐÖ
�×ØÙÚÛÜÛÝÞÚÛßà�áâã�áâäåæçèé

êëìíîìíëïëëë�����������	�
��������
� ���
	�������
����
	������êíï�����
����
���������������������î���í�íîï� ï ���!������"�����������î�í!�

����#�$���%�
&��
���&���'�����&��
�����#����&'��!(��
�������#�����
	������	��������'���#���
�������������&'����
	�������
����
	������)�������
�*����*������'�����������&���) �$���%�
&��
���&���'����������	��������#�������#����#��
��*�*�����
����
#������ �$��#����#��
��
#�����������*����%�
&��
��+�����'��,������-�+��)
���"����
���+����)���
������� ��.
�'��
����
��
���!���(�����#���/
# 0�!(1����������2�����	��
���	���*���#�����#�����������#��
��*������&'����%�
&��
���&���'���������#��'��	���������*������#����#��
 (������#�
�&������
�#����&'������
	�))) ���
� #��ì��
&��
 $���%�
&��
���&���'����#�
�
����'��
��
#���)���
�)�'����
�*����������#����� �$�����������##����������������
����#����#��
�����*�����'�����������)���	�
����� 33êî4�îê�4�ë�í,íë4���567899:;<9=>9:=?@��	�
��������
�$����������#���*����������#������������
	���*����%�
&��
���&���'�����#����#��
������&��
�����#����&������
�#���
������������	�������'��
*������
���
��*�����
����
#�������#�����
	������	��������')����
��*��
� ����*�#���
�AB�33êî4�îê�4�ë�í
���
	�������
����
	��������0���#���
1������������������������3/�������#�������*�����%�
&��
�C�����
�������
����#��*�����
����
#�������##����
'�
	���������������'�*������������������*����#������ �D���
���������
����#���
����������2����������#����� �E��
���F�������������#�'����
��!(��##��
����#��������#���
���'�&��������������������������
��&����*�������
�������#����� �$�������������
����#�
����
������
�#������
#��&'����#���
�����#��������
�������	�
��)����!(G��#��'��	������#'H���#��'��*�)��#�����������&������
���F��� $����(�����#�
��
��#����
��
*������
��&��
���*�����������'��*���&��#��
�����������#��������
�&�'�������&������
����
��
���!���(�����#����/
# �/�#�

�&��#�
#������*��������(��������#�����	���
*������
�*��������	���
��������
��
	����������������
�������*�������������#�� �D.�I�((�D$��J,(�%%�!�.(�/C,�/�!��/%�C�!��I"�$%.���(�/D��.DD��$/.D�I/$"�$"/%�(�,.($ ��D�/(.DC�D$���!�$��(�%.E(��%��/D� �%,��/3/�����!/%���/C%�$"��C�K/D��.3��D��%E�"�I�((�D$/�%��/D��E!/D��I/$".E$��/C/$�$/.D��C�(�"�D$�+/�/$��.(�3/$D�%%�3.(���,�($/�E��(�E%�.(�,E(,.%� �����(/%K�/%��%%EC�!�+��$"��E%�( �/D�D.����D$�%"�����D�/(.DC�D$���!�$��(�%.E(��%��/D� �+���/�+���$.��D�.D��I"�$"�(��(/%/D��.E$�.3��((.(%�.(�.C/%%/.D%��D���/��D�������/!�D$�.(��D��.$"�(���E%���3.(��D���.%%�.3�!�C�����/D��E!/D��I/$".E$��/C/$�$/.D��%,��/����/D�/!�D$�����.D%�LE�D$/����.(��J�C,��(��!�C���% ��D���/�+/�/$��.D�$"��,�($�.3��D�/(.DC�D$��!�$��(�%.E(��%��/D� �/%�%$(/�$����/C/$�!�$.���(�3ED!�.3�$"���C.ED$�,�/!�3.(�$"/%�(�,.($ �,��#�������##��������(�����M�%�/%M ��
'�
��'�����������������
	����
����
��
�����������������������#���������������
�����(������������������*������������������������
�'���
������
���
�
��������������
������������'�&���
������������������
	��
'�*�#����	����
	����������#��
����*���#����*���
'��
����
��
��������*����
'�������' �.
�'���,�����/�
����
��
���%�����������
����*������&'��
��
����
��
������*�����
���#�
����������
*������
���	����
	�����
����
��
��������*����
'�������' ������
���'������
*������
�����������
�����(��������
����&��#�
�����������	�������#� ���'��	��íëíë�&'��
����
��
���!���(�����#����/
# �������	����������� �(������#��
��
��
'����������*�������
�)���������
�������*��
'���������������*�
����
��
���!���(�����#����/
# ���������**����������������&����)�����������)���
����������
 �í�íîï� ï í



�

���������	��
����������������������������������



���������	�


����������������������������������� !���"
#�$%&'(%)*+�,)-./�0(1�23))%4153()*/�67�8#0907)33�:%55;�988<=>?<88>8@@@<5.%*5(<A)&

B�C�D��E����F�D��=888�G-HI�$J5K3L�M%)J5/�6$��N>O>9P*QHR%S�TH&U5%;�#?0?O=><?'VA()U5%�?O/�?8?8



������� �	
����������������� ��������������� ����������� ������� !� "#�������� $������ !� "# %���&� �������� �'
(��� �� ��)�(�!#�����&�!*���������� �����+� " 
),�
���-��.�	�����/��&�#��������� "��(����	!!� !�� 	,��&�#��������� "��(����������� 	,��&�#��������� "���/)
���(������ 	,0�&�#��������� "��(������� 	,���&�#��������� "��(���������� !� "# 	,���&�#��������� "��(����)�(�!#�����&�! ��
),�

12345467894:���;<=>�?

@ABCD�EFG�HFI�EFGI�JGKLCMKKN;O><:>�PQRS<PS�TUV�<S�?WXYYW784WYY8YZ[S\�<R]�̂_>:S[QR:�Q̀�PQaa>RS:9
��#�������,��(����"&��� !����!����+��(���1\[:�V>bQ̀S�PQRS<[R:�P>̀S<[R�[RcQ̀a<S[QR�QdS<[R>e�c̀Qa�<�f<̀[>S]�Qc�b_dO[P�<Re�QS\>̀�:Q_̀P>:�̀><:QR<dO]�<f<[O<dO>�SQ�TRf[̀QRa>RS<O�U<S<V>:Q_̀P>:g�hRP9�hS�P<RRQS�d>�PQRPO_e>e�c̀Qa�S\[:�V>bQ̀S�S\<S�PQf>̀<=>�[RcQ̀a<S[QR�cQ̀�S\>�S<̀=>S�<Re�:_̀ Q̀_Re[R=�b̀Qb>̀S[>:�eQ>:�RQS�>i[:S�c̀QaQS\>̀�:Q_̀P>:9����j	))	��k��l�)�������)����m���n�����	���j-	����o�)���������������j��-��-���)���)�p���o�)������	m�	�	�)���/)���n����p���������	mmk�����m	�����-���	.��
����	�k��/�-�j	))	�����n����m/���
�j��-�/��m����	����n��)�-	��	q�m��k��)�����������)�	��	)���/m	)�/����)��/)����p�	mm�)��.����	��/����qk��-��/��)p��������o�����-	mm��o�)������	m��	�	�)���/)���n����p�q��m�	qm�����	�k���n�j-��-�)�	)����
��/������))�)���)����������n���
m�
����n	���������)�	�k���-�)��	/��n���)�	�k�m��������	�	
�n����m/���
n�j��-�/��m����	����n������	mn���������	mn�����r/����	mn��)��l���m	)k��	�	
��p�	�k�m�	q�m��k�����-���	)�������o�)������	m��	�	�)���/)���n����p������)���mkm����������	�)��/�������-��	��/����	�����)��-���)���)�p�;_̀P\<:>̀�<PP>bS:�S\[:�V>bQ̀S�stu�hus9�tR]�<R<O]:>:g�>:S[a<S>:g�̀<S[R=:g>Rf[̀QRa>RS<O�̀[:v�O>f>O:�Q̀�̀[:v�PQe>:�b̀Qf[e>e�[R�S\[:�V>bQ̀S�<̀>�b̀Qf[e>e�cQ̀�[OO_:S̀<S[f>�b_̀bQ:>:�QRO]g�<Re�<̀>�RQS�[RS>Re>e�SQ�b̀Qf[e>g�RQ̀:\Q_Oe�S\>]�d>�[RS>̀b̀>S>e�<:�b̀Qf[e[R=�<R]�c<PS:�̀>=<̀e[R=g�Q̀�b̀>e[PS[QR�Q̀�cQ̀>P<:S�Qcg�<R]�>Rf[̀QRa>RS<O�̀[:v�cQ̀�<R]�b̀Qb>̀S]9�wRO]�<�;\<:>�hTRf[̀QRa>RS<O�u[S>�t::>::a>RS�b>̀cQ̀a>e�d]�<R�>Rf[̀QRa>RS<O�b̀Qc>::[QR<O�P<R�b̀Qf[e>�[RcQ̀a<S[QR�̀>=<̀e[R=�S\>�>Rf[̀QRa>RS<O�̀[:v�cQ̀�<R]b̀Qb>̀S]9�tee[S[QR<OO]g�S\>�[RcQ̀a<S[QR�b̀Qf[e>e�[R�S\[:�V>bQ̀S�[:�RQS�SQ�d>�PQR:S̀_>e�<:�O>=<O�<ef[P>92Qb]̀[=\S�4Y4Y�d]�TRf[̀QRa>RS<O�U<S<�V>:Q_̀P>:g�hRP9�tOO�̀[=\S:�̀>:>̀f>e9�V>b̀Qe_PS[QR�[R�<R]�a>e[<�Q̀�cQ̀a<Sg�[R�Z\QO>Q̀�[R�b<̀Sg�Qc�<R]�̀>bQ̀S�Q̀�a<b�Qc�TRf[̀QRa>RS<O�U<S<�V>:Q_̀P>:g�hRP9g�Q̀�[S:�<cc[O[<S>:g�[:�b̀Q\[d[S>e�Z[S\Q_S�b̀[Q̀�Z̀[SS>R�b>̀a[::[QR9TUV�<Re�[S:�OQ=Q:�x[RPO_e[R=�u<RdQ̀R�<Re�u<RdQ̀R�y<bz�<̀>�S̀<e>a<̀v:�Qc�TRf[̀QRa>RS<O�U<S<�V>:Q_̀P>:g�hRP9�Q̀�[S:�<cc[O[<S>:9�tOO�QS\>̀S̀<e>a<̀v:�_:>e�\>̀>[R�<̀>�S\>�b̀Qb>̀S]�Qc�S\>[̀�̀>:b>PS[f>�QZR>̀:9

�	qm�������������



����������	�

��

����������������������������� !�"

���#$%&'�()�$*$+,$-,#�#.*+%(./#.0$,�%#&(%1��2$��&(.13&0#1�-4��.*+%(./#.0$,�5$0$� #�(3%&#�6��.&�7�5 8��'#�%#9(%0�2$��1#�+:.#1�0(�$��+�0�9$%0+#���##;+.:�0(�/##0�0'#��#$%&'�%#<3+%#/#.0��()��=�>���0$.1$%1�$.1�=%$&0+&#��)(%��,,��99%(9%+$0#��.<3+%+#��7�?��@ �=$%0��"�86�0'#�������0$.1$%1�=%$&0+&#�)(%�.*+%(./#.0$,��+0#����#��/#.0��7��"���A"�86�0'#�������0$.1$%1�=%$&0+&#�)(%��.*+%(./#.0$,��+0#���#��/#.0��)(%�@(%#�0,$.1�(%� 3%$,�=%(9#%04�7������A"�86�0'#�������0$.1$%1�=%$&0+&#�)(%�B+/+0#1�.*+%(./#.0$,�53#�5+,+:#.&#C��%$.�$&0+(.��&%##.�=%(&#���7��"��DA"�8�(%�&3�0(/�%#<3+%#/#.0��1#*#,(9#1)(%�0'#�#*$,3$0+(.�()�#.*+%(./#.0$,�%+�;�$��(&+$0#1�2+0'�$�9$%&#,�()�%#$,�#�0$0#����E���F�GF�����HIG�
���GH�JJ��		 �???����������BK�L M��6����N���D�GG�J�H���	 �D����DN"?�A��DO���>�����?>>B$0+031#�7P(%0'8C� "�"���?"��?�A�"�"O��D>�"����>>B(.:+031#�7Q#�08C� R(.#�"?�.+*#%�$,��%$.*#%�#��#%&$0(%C���������������7�#0#%�8C� ����N���?����!�7�#0#%�8C� "��)0��$-(*#��#$�,#*#,�,#*$0+(.C�	E	��GFGE��FS���
�F��		G�����J�T��S����E���F�GF�����"N�"?�@BM �P6����$%:#0�=%(9#%04��$9C �?"��#%�+(.�5$0#C�����U�FSG�GE��FS��H��S�	���FG�� �?"�?��"=(%0+(.��()�='(0(�)%(/C ��5��(3%&#C



����������			
��		�

�� 
������� ����	������	���� ��������  !�"# �$$�%	$��&$%	�'��� �

��%	(�� �&��	������	����	��� ��)#�*+,-	�-�	.�  !�"# ���%	$����%	�'��� �

�� �&��	������	���� ��������%	/(���%	�� �%	'��  !�"# ���%	$����%	�'��� �

��%	(�� �&��	������	����	��� ���  !�"# ���%	$����%	�'�� �

��%	(�� �&��	������	���� ���  !�"# ���%	$����%	��'��$ ������	'���	������	� &$&�	������	.�(�	��	 ��)#�*+,-	�-�	.�  !�"# ���%	$�$��%	�-#,"�& /����(�	.	0����	��.� &$&�	������	.�(�	��	 ����	�-+�+	1	���  !�"# ���%	$�$��%	�-#,"�� ��2��(��	�������� &$&�	������	.�(�	��	 ����	�-+�+	1	���  !�"# ���%	$�$��%	�-#,"�� ����(	�	�
���	��� &$&�	������	.�(�	��% ��)#�*+,-	�-�	.�  !�"# ���%	$�$��%	�-#,"�� ����	
��	��(�(� &$&�	������	.�(�	��% ��)#�*+,-	�-�	.�  !�"# ���%	$�$��%	�-#,"�� ��2��(��	�������� &$&�	������	.�(�	��	 ���	 !�,	�3�+#  !�"# ���%	$�$��%	�-#,"�� ��2��(��	�������� &$&�	������	.�(�	��� ��)#�*+,-	�-�	.�%	����  !�"# ���%	$�$��%	�-#,"�� ����	
��	��(�(�	(�� &$&�	������	.�(�	��	 ����	�-+�+	1	���  !�"# ���%	$�$��%	�-#,"�� ��2��(��	�������� &$&�	������	.�(�	��	 ��4��������%	��)#�*+,-	�-�	.�%	 '��  !�"# ���%	$�$��%	�-#,"�� ��2��(��	�������� &$&�	������	.�(�	��	 ���	 !�,	�3�+#  !�"# ���%	$�$��%	�-#,"
.�

��	�(���	��..��4��#�,	
#-5#,6	�77#��8�$$$	���9	�����2	�����%	��		&�����3!):	-+	.�5	(�	,-	�	;<33	7,�!3�.�
 �����(�� �(��	=;,�	>	*!�?(� ��������	�����4.� ������(�� �(����(���(��	��.� �������



����������	�

��

����������������������������� !��

���"���#�$#����	����%���	�&�	�'(�)*+,()�-+.-(+)/�0*��1.)�23�)(4�31�*1/�.5�)'(�4*)*6*�(���(*+7'(4�6/��8 �9���:�	�	�;��%�<$�
�##�9�	���	=.�>*--(4��3)(��0(+(�5.?14�31��8 @���(*+7'�.5�*A*32*62(�BC+(*�.1*62/�*�7(+)*31*62(�CD�,.A(+1>(1)+(7.+4��(3)'(+�.1�)'(�)*+,()�-+.-(+)/�.+�03)'31�)'(��(*+7'�+*43?��*+.?14�)'(�)*+,()�-+.-(+)/�5.+�)'(5.22.031,�4*)*6*�(�E	��<9��9��<���$<
�<��&����$�9	FGHGIJK�LMN�OPQG�KPOQ=RS =*)3.1*2�R+3.+3)/�S3�)R+.-.�(4�=RS R+.-.�(4�=*)3.1*2�R+3.+3)/�S3�)��3)(�=RS�S��=� T(4(+*2��?-(+5?14�S3(1�FGHGIJK�UGKPOQGH�LMN�OPQG�KPOQ8(23�)(4�=RS =*)3.1*2�R+3.+3)/�S3�)�8(2()3.1�FGHGIJK�VWXVNYZ�KPOQT�8� �S�T���S��! T(4(+*2�T*7323)/��3)(��15.+>*)3.1�23�)31,���� �?-(+5?14��1)(+-+3�(��*1*,(>(1)��/�)(>FGHGIJK�VWXVNYZ�LFX[M�OPQG�KPOQ����\� �]��� �?-(+5?14��1)(+-+3�(��*1*,(>(1)��/�)(>��+7'3A(FGHGIJK�XVX[�V̂ XX[V_Z�̀JaPKPQPGO�KPOQ�b  ���� �.++(7)3A(��7)3.1� (-.+)FGHGIJK�XVX[�cdceV̂ XX[V_Z�_ZU�̀JaPKPQPGO�KPOQ � �\��8T  � ��\��+(*)>(1)f��).+*,(�*14�83�-.�*2FGHGIJK�XVX[�gGcGIJQdIO�KPOQ � �\��hi  � ��\��(+/��>*22�h?*1)3)/�i(1(+*).+��BT.+>(+2/��.143)3.1*22/��j(>-)��>*22�h?*1)3)/������������������������������������������������i(1(+*).+�DFGHGIJK�PcOQPQkQPdcJK�adcQIdKO�l�GcgPcGGIPcg�adcQIdKO�IGgPOQIPGOS���� S*14���(��.1)+.2��15.+>*)3.1��/�)(>����=i��b=� bS� �1,31((+31,��.1)+.2���3)(��S3�)����=����b=� bS� �1�)3)?)3.1*2��.1)+.2���3)(��S3�)



����������	�

��

����������������������������� !��

"#$#%&'�()*+�',-.� /� �01231456� 1�784�1�/89:;:5<9:84��6�910+.&.#=�&>$�.%,?&'�=�#@A,B&'#>.�*CD ��EF/�� �9<91� 1�784�1��:91�+.&.#=�&>$�.%,?&'�=�#@A,B&'#>.�G()GDH+�/�� F��F �4I:28�982�J<9<K<�1+.&.#�&>$�.%,?&'�'&>$L,''�&>$MN%�-N',$�O&-.#�$,-PN-&'�-,.#�',-.-�QRSTR �8U:V�Q<�91��4;820<9:84��6�910+.&.#�&>$�.%,?&'�'#&W,>X�-.N%&X#�.&>W�',-.-T��� Y1892<5Z12[��T1<Z:43��4V12328\4V�R\1U��<4Z� 17829�/J��/�T��� T1<Z:43��4V12328\4V��982<31��<4Z��84��4V:<4�T<4V�E�]�T�� �9<91̂ :V1��T����<�1��<52<01498��8���� �8_:5��:91��U1<4]�7�T:�9+.&.#�&>$�.%,?&'�%#X,-.#%#$�-.N%&X#�.&>W�',-.-R������� �4V12328\4V��982<31��<4Z�T:�9:43��� �59:I1�����R<5:U:9:1��/J��/���� �4V12328\4V��982<31��<4Z��84��4V:<4�T<4V+.&.#�&>$�.%,?&'�BN'A>.&%̀�a'#&>AP�-,.#-��E �8U\49<26��U1<4\7�E2832<0�E287129:1��/J��/���E �8U\49<26��U1<4\7�E2:82:96�T:�9:43+.&.#�&>$�.%,?&'�b%NO>L,#'$-�-,.#-c FQ/R��TJ� �84�:V121V�c28̂ 4;:1V���:91��T:�9:43�dd���ef�g��f���ef
�f��g����e�d	DNa&'�b%NO>L,#'$�',-.-���c FQ/R��TJ� ��T:�9:43�8;�c28̂ 4;:1UV���:91�DNa&'�D,-.-�NL�D&>$L,''�M�+N',$�h&-.#�i,-PN-&'�+,.#-Q��J�S�Q�� Q<�91��<4<310149��4:9�J<9<K<�1�Q �!  1565U12�J<9<K<�1j��T� �  13:�9121V�Q<�91��:21�j<\U12��T:�9:43�/J��/�FJ�  17829�84�9k1��9<9\��8;�F714�J\07��84��4V:<4�T<4V�FJ� F714�J\07��4I149826J�c ��� �Y�F/�l �8221���<29:41m� 1�12I<9:84��UU13<U�J\07��:91�T85<9:84��j��FE�/�J��E� F714�J\07��84��4V:<4�T<4V



����������	�

��

����������������������������� !��

"#$%&�"'()(�#*�+%,%-.#/(�0%()1�2�3#4)%5'4%)1.�6')1(���7�����89 8:;<�=:>�?@=<AB@;��;@B>:�=<B:�9@CAD@=ADE� :F<�=:D7�����@;G�<=:� 7<�=AD<H@;��@;�<=:��8@=@C@�:��7 �HIAA;�JDAK:D=E��L@;M@=<AB�JDAFD@N�89 �;@B>:�=<B:�8DMF�9@C��� ��7�O�P���� �� ��7�O�P�����AQ<H�J<=� �AQ<H�J<=���;:@BMK��H=��<=:�����89 ?@=<AB@;��;@B>:�=<B:�9@CAD@=ADE� :F<�=:DJR�� JR����AB=@N<B@=<AB��<=:�9AH@=<AB�9<�=<BF"#$%&�"'()(�#*�S1T'()1-1.�6)#-%T1�U%4V(�P��J����� �P��J������9<�=<BF7������� 7@W@D>AM���MC�=@BH:��=AD@F:��AB=@<B:D�8@=@C@�:�� ����?X� �@;<YADB<@��BL<DABN:B=@;� :KAD=<BF��E�=:N�Z�� �[��@B\����R�8���� R@H<;<=E��BL:B=ADE�8@=@C@�:"#$%&�"%4.�S1$#-.(9��?� �BL<DABN:B=@;�9<:B��9<�=<BF9��?��� �� �9��9<:B��BYADN@=<AB8��8 8::>� :�=D<H=<AB�9<�=<BFS1$#-.(�#*�]51-T14$̂�S1&1%(1�S1_#-)(7�� � 7@W@D>AM���@=:D<@;���BYADN@=<AB� :KAD=<BF��E�=:N�7�� � �@;<YADB<@�7@W@D>AM���@=:D<@;��BH<>:B=� :KAD=��E�=:N98� 9@B>�8<�KA�@;��<=:��9<�=<BF��� �<;<=@DE��;:@BMK��<=:��9<�=<BF�J�99��̀a �J�99��̀a�>@=@�YDAN�R<D�=�:@DHIb)c1-�d($1-)%'4%e&1�S1$#-.(R�8� RADN:D;E���:>�8:Y:B�:��<=:�8f8 8:K@D=N:B=�AY�8:Y:B�:��<=:��� 8�8 !�9��?� � �=@=:��A@;<=<AB�YAD� :N:><@=<AB�AY�8DEH;:@B:D��9<�=<BF���R�?����� R<B@BH<@;����MD@BH:��BYADN@=<AB�J��P���7�9��� �J��P���7�9����a�a��f �����f? �a�a��ADD:H=<L:��H=<AB�JDAFD@N�9<�=���� �AQ<H��MC�=@BH:���AB=DA;��H=� �� �AQ<H��I:N<H@;� :;:@�:��BL:B=ADE��E�=:N���� �:H=<AB����D@H\<BF��E�=:N� f8  :HAD>��fY�8:H<�<AB �J  <�\��@B@F:N:B=�J;@B� ����  � ���>N<B<�=D@=<L:��H=<AB��D@H\<BF��E�=:NJ J JA=:B=<@;;E� :�KAB�<C;:�J@D=<:�J�8� J�g��H=<L<=E�8@=@C@�:��E�=:N���� �B=:FD@=:>��ANK;<@BH:��BYADN@=<AB��E�=:NR��� R�R �h�������D@H\<BF��E�=:N�G�R�R ��ZR:>:D@;��B�:H=<H<>:i�RMBF<H<>:i�j� A>:B=<H<>:�������������������������������������������������H=[h�����Z�AQ<H��MC�=@BH:���AB=DA;��H=[�9�� �@=:D<@;�9<H:B�<BF��D@H\<BF��E�=:N�f�9���7�8f� �=:@NG�;:H=D<H�J;@B=�fK:D@=<AB�8@=@�f�9���7��J� �A@;��ANCM�=<AB� :�<>M:���MDY@H:��NKAMB>N:B=��9<�=



����������	�

��

����������������������������� !��

"�#�� �$�%& �� "�#��'()�*+',-'� -./�0'(0/+)�1(0(2(�- �1�$%&  (3/(0/+)��)*+',(0/+)�1(0(2(�-4����%��� %�% �5������'(67/).��8�0-,��3,/)/�0'(0/9-��(�-�:/�0/).1&��&"� �)6/3-)0�()3��66/3-)0�1(0(�&$��$� �;<-'*;)3�=�� �:�>��+)�-)0�1-6'--��$1��$� ��� � �)3/()� -�-'9(0/+)�%�� �" %+',-'?8��0/?/@-3��/0-�� -,-3/(?��60/+)�"'+.'(,��� � �'()/;,��/??��(/?/).���/0-�:��1����:�� � :-(3��,-?0-'��/0-������ � �-'+,-0'/6��)*+',(0/+)� -0'/-9(?��8�0-,�%(6/?/08��;2�8�0-,�����$�� �/)-���(�0-'��)3-A�%/?-�#�$1&$�1���$�� �2()3+)-3��/)-�%�$1� %(6/?/08��)3-A��8�0-,5%(6/?/08� -./�0'8��8�0-,��& �)-A<?+3-3�&'3)()6-��/0-���4& �)*+'6-,-)0�B��+,<?/()6-�4/�0+'8��)*+',(0/+)1&�C���4D� 4(@('3+;��D(�0-��+,<?/()6-�1+67-0�:/�0/).%��:��" &E �� �"��%;-?��"'+.'(,� -./�0-'-3�:/�0/).���#&$1���"��":�$ #+)3��A<-)3/0;'-�"?()�+'0-�- F�+'0-�-F�4(@('3+;��D(�0-�B��;2�0()6-���/0-��:/�0��"��:/�0/).� ��"�� -�+;'6-��:/�0��� �,/��/+)���)9-)0+'8�1(0(�$% �)*+'6-,-)0��60/+)�:/�0/).%/)()6/(?����;'()6- %/)()6/(?����;'()6-��)*+',(0/+)�:/�0/).4�G$�� %(6/?/08�()3��()/*-�0�1(0(��� ���4�����& ���� 4(@('3+;��D(�0-�B��;2�0()6-��/0-�:/�04D" �)9/'+�0+'�"-',/00-3�%(6/?/0/-��:/�0/).4D�  -./�0-'-3�4(@('3+;��D(�0-��'()�<+'0-'�1(0(2(�-��$�� �/)-���/0-�:+6(0/+)�:/�0/).�D�" �-3/6(?�D(�0-��()(.-,-)0�"'+.'(,�:/�0/).$"1�� $"1���"-',/0��:/�0/)."����:�� "-�0/6/3-� -.;?(0/+)�:/6-)�-��:/�0/)." &� �-'0/*/-3�"'+6-��+'��1(0(2(�-$+0/*8��� "'+<+�/0/+)���� -6+'3���� ����:/�0/).����E�& ����E�&�=E�&� ��C� >D����D��� �"��� &/?�D(�0-H(0-'�"/0��:/�0/).D1� D(�0-�1/�6I('.-��8�0-,D�" D-??��)9-�0/.(0/+)�"'+.'(,��(�-�:/�0��:��� !�" �������� ��:��� !�" ���������=E�&� ��C� >" &J��� " &J����=E�&� ��C� >D1 D(�0-�1/�6I('.-� -K;/'-,-)0��:/�0/).��DL� �(?/*+')/(��)0-.'(0-3�D(0-'�L;(?/08��8�0-,�� � �� �$&$M������$%& $&$M������$%&�=E�&� ��C� >&�4� �&�:�E�� &�4� �&�:�B�E���=E�&� ��C� >" &1�D��� �"&$1� " &1�D��� �"&$1��=E�&� ��C� >���":�$E�"&�$� ���":�$E�"&�$��=E�&� ��C� >D�::������" &J D-??��0/,;?(0/+)�"'+N-60�=E�&� ��C� >4D�� 4(@('3+;��D(�0-��'(67/).��8�0-,��$���� 1� �/)-'(?� -�+;'6-��1(0(��8�0-,�O��P�QP���	R�P�	�S����T����S�O	UVW�UXYZ[\]̂_�W_Ỳab\�1 ��E" �1 �"'+<'/-0('8��();*(60;'-3�E(��"?()0�



����������	�

��

����������������������������� !��

�" �#$�%��&%' �" ��()*&�$+,�#$�%'-$).*��&%'��%.%$'/��0�����1����0�21���3
�3�����4���	56789:;<=�>=7?<=@=A�B?<CD�E@7F;<=: G��HI  ,)'+,-,J�G'+,-/K,/%��-)L$+,��'*$J�M.�%,�I.)$*$%$,��H$�% G��H���  ,)'+,-,J�G'+,-/K,/%��-)L$+,�H,.N$/O��/J,-O-'&/J��%'-.O,��./N	���1�30�32�	���	P�	����4���	�Q�	�&--'&/J$/O��$%,��R,-,�$J,/%$S$,J�$/�%L,�S'**'R$/O�J.%.T.�,���*,+.%$'/��L.+,�T,,/�J,%,-K$/,J�S-'K�%L,���G��"$O$%.*��*,+.%$'/��'J,*�./J��L'&*J�T,�,+.*&.%,J�'/.�-,*.%$+,�U/'%�./�.T�'*&%,V�T.�$��� ,*.%$+,�,*,+.%$'/�$/S'-K.%$'/�T,%R,,/��$%,��'S�)*'�,�W-'($K$%X�L'&*J�T,�S$,*J�+,-$S$,J���$%,��R$%L�./�,*,+.%$'/�,Y&.*�%'�'-�L$OL,-�%L./�%L,�%.-O,%�W-'W,-%X�L.+,�T,,/J$SS,-,/%$.%,J�T,*'R�S-'K��$%,��R$%L�./�,*,+.%$'/�*'R,-�%L./�%L,�%.-O,%�W-'W,-%X�Z.O,�/&KT,-��./J�K.W�$J,/%$S$).%$'/�/&KT,-��-,S,-�%'�%L,��" � .J$&���.W�-,W'-%�RL,-,�J,%.$*,JJ.%.�'/�$/J$+$J&.*��$%,��)./�T,�-,+$,R,J��$%,��*$�%,J�$/�[?8A�;C\8;7:�.-,�$/�K&*%$W*,�J.%.T.�,���/K.WW.T*,�U'-WL./V��$%,��.-,�/'%�)'/�$J,-,J�$/�%L,�S'-,O'$/O�./.*X�$��	��30��0��3���13
�3��Q����1�0	]=A=@\8�>̂ >E�_=̀=@\C?@:�8;:C � �aHbGc� � ��/S'�$���Z�d��)'KW-,L,/�$+,�$/S'-K.%$'/��X�%,Ke�W-'+$J$/O�.)),���%'�J.%.��&WW'-%$/O%L,� ,�'&-),��'/�,-+.%$'/�./J� ,)'+,-X��)%�U � �V�'S�fg���./J�%L,�#.h.-J'&��./J��'*$J�M.�%,��K,/JK,/%��U#�M�V'S�fgi�����L,�J.%.T.�,�$/)*&J,���,*,)%$+,�$/S'-K.%$'/�'/��$%,��RL$)L�O,/,-.%,e�%-./�W'-%e��%'-,e�%-,.%�./Jj'-J$�W'�,�'S�L.h.-J'&��R.�%,�.��J,S$/,J�TX�%L,� ,�'&-),��'/�,-+.%$'/�./J� ,)'+,-X��)%�U � �V���H.-O,�Y&./%$%XO,/,-.%'-��UHbG�V�O,/,-.%,�'+,-�fekkk�N$*'O-.K��UNOV�'S�L.h.-J'&��R.�%,e�'-�'+,-�f�NO�'S�.)&%,*X�L.h.-J'&�R.�%,�W,-�K'/%L��������-,+$,R�'S�%L,� � �aHbG�*$�%e�.��W-'+$J,J�TX��" e�./J�J.%,J�k�jf�j�k�k�L.��-,+,.*,J�%L.%�%L,-,�$��f����� � �aHbG��$%,��R$%L$/�.WW-'($K.%,*X��k����K$*,��'S�%L,�%.-O,%�W-'W,-%X� lmno
mp��00qrostquv�w�0qxtmvso������yyroxx������z{m|w4qn}or��|o~mtquv������������������������� ������������� �������������������� ����� ����������E���5 ��������EB��E����� ���������������D�����;D� ��� ���Z���"cc��� kkkkk���� � �a�bGc� � ��/S'�$���Z�d��)'KW-,L,/�$+,�$/S'-K.%$'/��X�%,Ke�W-'+$J$/O�.)),���%'�J.%.��&WW'-%$/O%L,� ,�'&-),��'/�,-+.%$'/�./J� ,)'+,-X��)%�U � �V�'S�fg���./J�%L,�#.h.-J'&��./J��'*$J�M.�%,��K,/JK,/%��U#�M�V'S�fgi�����L,�J.%.T.�,�$/)*&J,���,*,)%$+,�$/S'-K.%$'/�'/��$%,��RL$)L�O,/,-.%,e�%-./�W'-%e��%'-,e�%-,.%�./Jj'-J$�W'�,�'S�L.h.-J'&��R.�%,�.��J,S$/,J�TX�%L,� ,�'&-),��'/�,-+.%$'/�./J� ,)'+,-X��)%�U � �V����K.**�Y&./%$%XO,/,-.%'-��U�bG�V�O,/,-.%,�T,%R,,/�fkk�NO�./J�fekkk�NO�'S�L.h.-J'&��R.�%,�W,-�K'/%L��������-,+$,R�'S�%L,� � �a�bG�*$�%e�.��W-'+$J,J�TX��" e�./J�J.%,J�k�jf�j�k�k�L.��-,+,.*,J�%L.%�%L,-,�$��f����� � �a�bG��$%,��R$%L$/�.WW-'($K.%,*X��k����K$*,��'S�%L,�%.-O,%�W-'W,-%X� lmno
mp��00qrostquv�w�0qxtmvso������yyroxx������z{m|w4qn}or��|o~mtquv������������������������� ������������� �������������������� ����� ����������Z�G�� �� ���iff�H�G�����H�" �M�fji�a�fj��Uk�fgk�K$�V f� ��



����������	�

��

����������������������������� !�"

�#���$%%��� &&&��"'�"()*)+�*,-�)./0*1�.+2/3)+.+-�3)4.*2+�)*,5�1/3)3���%���67�879:�;<�=>;?@:A;B9C��8;A=:@�8=9D�E@8A;6@BF��8;A=:@�8=9D�6;G=87;9���������A@?7@H�;<�8I@�����67�8J�=��EA;?7C@C�>K��$ J�I=��A@?@=6@C�8I=8�8I@A@�=A@��������78@��H78I79�����=EEA;L7F=8@6K��&����F76@��;<�8I@�8=A:@8�EA;E@A8K� MNOP
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àbcdefceg�dchadij�jckdhlci�m�ikgk�hnddceho�gdkhpqè



���������	
����������������������������������������������������������������������������������������������������� ��������!��������"������������������#����$���%���&����
��������'	(')(*''+#���#�� ���%������#���'	(')(*''+#���!��� ���%�������,������'	(*-(*''+.�&/����$�#�������,�����** ������������$�������������0����1��������������"����
�����%�����"���2�3$$����4	5����,2������)	'6*786)9	+�����#����������'-(8*(*'88.�:����2��������#����������8*(*	(*'88#���������;��<�������.���,����=��������������)��������������������������������������������������������������������������������������&,��������%�����������#����������"�/�����������#����$���%���&����
��������'*(*	(*''7#���#�� ���%������#���'*(*	(*''7#���!��� ���%�������,������'9(*7(*''7.�&/����$�#�������,�����*) ������������$�������������0����1��������������"��������������%���"�����������4)5����,2������)	'6))	6>-79�����#����������'>('8(*'88.�:����2��������#����������88(87(*'88#���������;��<�������.���,����=��������������+���������������������������������#�/������������������������������������������ �&���� �,����� &�����"���������������������������%�������#������;���������������������������������������!�����!��,����!�������!������.,��.�%���=������=��&�����&���������?�<������2�������������������������������2&��������������&����@�����@�/����������#����$���%���&����
��������')('8(*''>#���#�� ���%������#���')(**(*''>#���!��� ���%�������,������')(98(*''>.�&/����$�#�������,�����- ������������$�������������0����1��������������"�����������
������������4+5����,2������-8	67	767>97�����#����������')('8(*'88.�:����2��������#����������8'(8)(*'88#���������;��<�������.���,����=��������������7�������������������������������������� ��������
����������������;���&��������������$��&������,�������$�������2�������0���������������������"���A���������/���#����$���%���&����
��������'-(')(*''7#���#�� ���%������#���'-(')(*''7#���!��� ���%�������,������8'(8*(*''7.�&/����$�#�������,�����9+ ������������$�������������0����1��������������"�������� ��������������475����,2������*896+)	6	)8'�����#����������'-('	(*'88.�:����2��������#����������8*(8-(*'88#���������;��<�������.���,����=��������������9���������������������������������#�/������������������������������������������!������������"���������������3/��,�������"�/����������B����������#����$���%���&����
��������'+(8-(*''9#���#�� ���%������#���'+(8-(*''9#���!��� ���%�������,������'	('*(*''9.�&/����$�#�������,�����87 ������������$�������������0����1��������������"�����������������������495����,2������>'+6+7*67)>	�����#����������')(8>(*'88.�:����2��������#����������8'(98(*'88#���������;��<�������.���,����=��������������*���;���������������������������������������������������� �&����������������!�����.,�����;������������!������������������������&����������#����$���%���&����
��������'-(9'(*''7#���#�� ���%������#���8'(*'(*''7#���!��� ���%�������,������88(8-(*''7.�&/����$�#�������,�����9' ������������$�������������0����1��������������"�������;��������"���������4*5����,2������+8'6	**6*799�����#����������'-(8-(*'88.�:����2��������#����������'8('*(*'8*#���������;��<�������.���,����=��������������8��� ���%����:����������%���������#���.������C�&/�����������!����������!��������������������&��������������������;���&��������������$��&�����,�������$�������2�������0����������������������"���A���������/���
��	*7*)9+�*������=�����6	

DEFGHIJGIK�HGLEHMN�NGOHLPGM�Q�MOKO�LRHHGILS�KHOLTUID



����������	�
�������
���������������������������

�	�����������������������������������	���������
��������������� �!�
������"�����#��������� $� 
�����%�&���
������'����&�(���
�) �&��"�%���
�&�*��
����
�+�%�����,�-.�&��+������/�/01/�0�/2�3��������%��������������������4��$�+�� &�������%������������5������������&�����6
�7 ���"�����#������8&�����3#$.���������3��9��'�#���
'
� ���$��
�'��.��9�����
�:
��'�;���	�
����;�$������'���� �����<�6�
���
��� 

��������
������;��&�����
���
�����+��$�����(���
����� 
���%���
�&�*��
�=��3#$.�����!���<����������	�
�������
���������������������������

�	������������5����������������������	���������
�����1��������� �!�
������"�����#��������� $� 
�����%�&���
������'����&�(���
�) �&��"�%���
�&�*��
��$������'����'����,�-.�&��+�������1�02�/011�13��������%������������2�������4��$�+�� &�������%�������������������������&�����6
�7 ���"�����#������8&�����3#$.���3��9��'�#���
'
� ���6 �&�.��9�����
��,��:.��%>��-3��9��'�#���
'
� ���$��
�'��.��9�,3#$.-�$��������& ����������.
��9�
<����.
��9�
�����+��(���
�*��
������������'������"�������
��������+���������;��
�+�	���+����������&����������;�?���
�7 �&��"����%�&���
���;�?��+����+��������'
� ��?���
<����������	�
�������
�������2�������������������

�	������������2����������������������	���������
��������������� �!�
������"�����#�������/� $� 
�����$�����(���
����� 
����%���
�&�*��
�.�&��+����������
�'����&���3��������%��������������������4��$�+�� &�������%�������������������������&�����6
�7 ���"��) �
��
&"3#$.�����23���3��9��'�#���
'
� ���$��
�'��.��9�%����3�����'6�
���
��� 

��������
������;��&�����
���
�����+��$�����(���
����� 
����%���
�&�*��
�=��3#$.�����!���<����������	�
�������
���������������������������

�	�����������������������������������	���������
��������/������ �!�
������"�����#��������/ $� 
�����%�&���
������'����&�(���
�) �&��"�%���
�&�*��
��3�+��������'����,2-.�&��+������1��015�011/�3��������%��������������������4��$�+�� &�������%������������2������������&�����6
�7 ���"�����#������8&�����3#$.���������3��9��'�#���
'
� ���$��
�'��.��9�%�&���
������'����&�(���
�) �&��"�%���
�&�*��
��$�����������'����,�-<�6�
���
��� 

��������
������;��&�����
���
����+��$�����(���
����� 
����%���
�&�*��
�=��3#$.�����!���<����������	�
�������
����������5����1�����������

�	���������������1����1��������������	���������
�������������1� �!�
������"�����#�������5� $� 
�����%�&���
������'����&�(���
�) �&��"�%���
�&�*��
��$�����������'����,�-.�&��+���������0/��055�23��������%������������1�������4��$�+�� &�������%�������������������������&�����6
�7 ���"�����#������8&�����@��@���3#$.�������3��9��'�#���
'
� ���$��
�'��.��9�����@������3���3#$.�����@������&��������&��9�;�@��+�;�:
�'�������(��+��'���<����������	�
�������
�������5��5����������������

�	������������1����������������������	���������
��������������� �!�
������"�����#��������5 $� 
������8����'������.�&��+��������2011�0��1/3��������%��������������������4��$�+�� &�������%�������������������������&�����6
�7 ���"���
���@��@���3#$.������3��9��'�#���
'
� ���$��
�'��.��9�����@������3�����&�����'����&��9��'� ���
'
� ������
�'�����9�&������������@������3���<����������	�
�������
�������5�������������������

�	������������1����������������������	���������
��������������� �!�
������"�����#��������5 $� 
������8����'�����.�&��+������2�/0���0����3��������%��������������������4��$�+�� &�������%�������������������������&�����6
�7 ���"���
���
.%2�5�/�1<�������8�'����0/

ABCDEFGDFH�EDIBEJK�KDLEIMDJ�N�JLHL�IOEEDFIP�HELIQRFA



����������	�
�����������������������������	����������������������������������������������������������������������������������������������������������������� �!�"��#���$�������%&'(&')%)%�������������"�����*�
��%�')%')%)%������������"����
+������%,'()')%)%��#-��� ���.������+�����,& ��������*/���
������	�+������0()1,,213&04�����*�
�5��������(%')0')%)%�6����������*�
�5��������%)'%(')%)(�����
����7�8���.��$��������������	�
&����������������������������	����������������������	��������������������7����������������++������������5������������� �!�"��#���$�������%&'(&')%)%�������������"�����*�
��%�')2')%)%������������"����
+������%,'()')%)%��#-��� ���.������+�����3, ��������*/��
�����&	�+������&%&1�2)1,233�����*�
�5��������(%')0')%)%�6����������*�
�5��������%)'%(')%)(�����
����7�8���.��$��������������	�
4����������������������������	����������������������	�����������������������9�����5��� ��������:��6���������"�������� �!�"��#���$�������%&'%,')%)%�������������"�����*�
��%�')%')%)%������������"����
+������%,'()')%)%��#-��� ���.������+�����,& ��������*�"����#�����/�������������.	�+������&(�143)1003)�����*�
�5��������(%')0')%)%�6����������*�
�5��������%)'%(')%)(�����
����7�8���.��$��������������	�
,����������������������������	����������������������	��������������������5��������������������������������������������������������.�#��������� �!�"��#���$�������%&'(&')%)%�������������"�����*�
��%�')%')%)%������������"����
+������%,'()')%)%��#-��� ���.������+�����,& ��������*/��
�����,	�+������0%010()12)3(�����*�
�5��������(%')0')%)%�6����������*�
�5��������%)'%(')%)(�����
����7�8���.��$��������������	�
3����������������������������	����������������������	����������������������:���;������������-���������� �!�"��#���$�������%&'(�')%)%�������������"�����*�
��%�')%')%)%������������"����
+������%,'()')%)%��#-��� ���.������+�����,& ��������*/��
�����3	�+������4(01��(13%%0�����*�
�5��������(%')0')%)%�6����������*�
�5��������%)'%(')%)(�����
����7�8���.��$��������������	�
2����������������������������	����������������������	���������������������:��6��������<�����#������� �!�"��#���$�������%&'%,')%)%�������������"�����*�
��%�')%')%)%������������"����
+������%,'()')%)%��#-��� ���.������+�����,& ��������*/��
�����2	�+������)(&122�12�43�����*�
�5��������(%')0')%)%�6����������*�
�5��������%)'%(')%)(�����
����7�8���.��$����5/�1���5�������:������5�5����=!*<	
�5;*
>5����+�/�����#������=5/�?���������:���������5����+��@�5A����� ��#��.����:������+��������������"���������������5����+��@���5A�����>������������!�	�������!�	�����������������B�����������#����#����.��#� �������������#+����������"����+������������#+�����:����8�����.����5��� �������:����#+���������������:��������� �!�"��#���$�������%2'%,')%)%�������������"�����*�
��%2'%4')%)%������������"����
+������%,'(4')%)%��#-��� ���.������+�����3( ������������������
�������5�������B����	�+������,221&,%1(%),�����*�
�5��������%4'%,')%)%�6����������*�
�5��������()')(')%)%�����
����7�8���.��$����
	52)&)30��)������/���!
1,

CDEFGHIFHJ�GFKDGLM�MFNGKOFL�P�LNJN�KQGGFHKR�JGNKSTHC



���������	
������������������������������������������������������������������������������� ��!��!�"����������������!��������!���!��#��!�$����%&!�"����������������������"���!�������!���'(����&�����!�"���)�!����
�*+,*-,.**-(���(����!!��������(�
�*+,*/,.**-(���0�����������������!�
�*+,.1,.**-2�"3�!��&�(�%����4����
�	5 ���!��
������&�!�������������6��!�7����%����!���8��!���2�!���������������	 ���������
��/*/91/:9...*�����(�������
�*5,*	,.*		2��������������(�������
�		,	+,.*		(�����������;!�$����%
�2��4�����<���������������.
�����������������������������=�������������������!%�������������������������������������������������������� ��!��!�"����������������!��������!���!��#��!�$����%&!�"����������������������"���!�������!���'(����&�����!�"���)�!����
�*>,-*,.**+(���(����!!��������(�
�	*,.*,.**+(���0�����������������!�
�		,	>,.**+2�"3�!��&�(�%����4����
�-* ���!��
�����������6��!�7����%����!���8��!������;!��������8�%���������. ���������
��1	*9.5:9*+1/�����(�������
�*>,	>,.*		2��������������(�������
�*	,*.,.*	.(�����������;!�$����%
�2��4�����<���������������-
�����������������������������=�������������������!%�������������������������������������������������������� ��!��!�"����������������!��������!���!��#��!�$����%&!�"����������������������"���!�������!���'(����&�����!�"���)�!����
�*1,	5,.**:(���(����!!��������(�
�*1,	5,.**:(���0�����������������!�
�*:,	1,.**:2�"3�!��&�(�%����4����
�.5 ���!��
������&�!�������������6��!�7����%����!���8��!�����!����������������- ���������
��5*191+>9-	+/�����(�������
�*/,	5,.*		2��������������(�������
�	*,-	,.*		(�����������;!�$����%
�2��4�����<���������������+
�����������������������������=�������������������!%�������������������������������������������������������� ��!��!�"����������������!��������!���!��#��!�$����%&!�"����������������������"���!�������!���'(����&�����!�"���)�!����
�		,	/,.**+(���(����!!��������(�
�		,	5,.**+(���0�����������������!�
�*	,*+,.**12�"3�!��&�(�%����4����
�+/ ���!��
���������6��!�7����%����!���8��!����������������������+ ���������
��.	-91/:9::**�����(�������
�*/,*	,.*		2��������������(�������
�	*,	/,.*		(�����������;!�$����%
�2��4�����<���������������1
�����������������������������=�������������������!%�������������������������������������������������������� ��!��!�"����������������!��������!���!��#��!�$����%&!�"����������������������"���!�������!���'(����&�����!�"���)�!����
�*+,*	,.**1(���(����!!��������(�
�*+,*1,.**1(���0�����������������!�
�*+,.	,.**12�"3�!��&�(�%����4����
�	: ���!��
�����������6��!�7����%����!���8��!�����!���)����%���������1 ���������
��>	:9+:+9-.>	�����(�������
�*>,	.,.*		2��������������(�������
�	.,.:,.*		(�����������;!�$����%
�2��4�����<���������������:)
�����������������������������=�������������������!%�������������������������������������������������������� ��!��!�"����������������!��������!���!��#��!�$����%&!�"����������������������"���!�������!���'(����&�����!�"���)�!����
�*1,.+,.**1(���(����!!��������(�
�*1,.1,.**1(���0�����������������!�
�*:,	:,.**12�"3�!��&�(�%����4����
�.. ���!��
�����������6��!�7����%����!���8��!���)���!������8!�������������
��:	>9.+	9:15-�����(�������
�*5,	1,.*		2��������������(�������
�		,.5,.*		(�����������;!�$����%
�2��4�����<������
��:.+./-1'.������<������9>

?@ABCDEBDF�CBG@CHI�IBJCGKBH�L�HJFJ�GMCCBDGN�FCJGOPD?



���������	�
������������������������������������������������������������������������������������� ������������!����"�����#$��������������������������������� �����%&����$����������'�����
�()*(+*,((-&���&����.����������&�
�()*(+*,((-&���/���. �������������
�0(*0,*,((-1��2���$�&�#�����3����
�45 ���� 
������$��������������6����7�����#���������8��������������������������
��54(95-,955+-������&������� �
�(:*05*,(001;��� �������&������� �
�00*,:*,(00&���������<�"�� #
�1��3�����=��������������+
������������������������������������������������������������������������������������� ������������!����"�����#$��������������������������������� �����%&����$����������'�����
�00*,-*,((-&���&����.����������&�
�00*,)*,((-&���/���. �������������
�(0*(-*,((51��2���$�&�#�����3����
�4	 ���� 
������$��������������7�����#���������8��������������������8����������������
��+	(94-	9+-)0������&������� �
�(:*(0*,(001;��� �������&������� �
�00*0-*,(00&���������<�"�� #
�1��3�����=��������������:
�����������������������������>�������������� ���#���������������������������������������������������������������������������������� ������������!����"�����#$��������������������������������� �����%&����$����������'�����
�(-*(4*,((:&���&����.����������&�
�(-*(4*,((:&���/���. �������������
�(-*0-*,((:1��2���$�&�#�����3����
�00 ���� 
������$������������6����7�����#���������8�����������.����������:�������
��)509+:,94,):������&������� �
�()*0,*,(001;��� �������&������� �
�0,*,	*,(00&���������<�"�� #
�1��3�����=��������������)
�����������������������������>�������������� ���#���������������������������������������������������������������������������������� ������������!����"�����#$��������������������������������� �����%&����$����������'�����
�()*0(*,((+&���&����.����������&�
�()*00*,((+&���/���. �������������
�()*,:*,((+1��2���$�&�#�����3����
�0+ ���� 
������$��������������6����7�����#���������8���������&�����������)�������
��:5:9-	+9,):(������&������� �
�(:*(:*,(001;��� �������&������� �
�00*,0*,(00&���������<�"�� #
�1��3�����=�����?@A@B�ACD�@EFGAH�EBIFJ@BEBD�J@KEAIB�@ACL�HFJ@J<�/.�3��
��3�����������������������������.����������$�����<�/.��!��������������������������%&����$����������'�����
�(,*(0*,(,(&���&����.����������&�
�(4*0)*,(,(&���/���. �������������
�(	*()*,(,(1��2���$�&�#�����3����
�:, ���� 
��<�/.������
��,(,9	-	95+)+������&������� �
�0(*(0*,(,(1;��� �������&������� �
�(0*0:*,(,0&���������<�"�� #
�'����/����.�M�3��������
��/������#�3�����������N��.�O���/������#���������&����$����������'�����
�(	*(:*,(,(&���&����.����������&�
�(	*()*,(,(&���/���. �������������
�(:*0)*,(,(1��2���$�&�#�����3����
�+0 ���� 
�������6��������� ����������8����������
��:		9-:(90(,:������&������� �
�()*(:*,(,(1;��� �������&������� �
�0,*,0*,(,(&���������<�"�� #
�'����
��	,-,+45%,������=�����90(

PQRSTUVSUW�TSXQTYZ�ZS[TX\SY�]�Y[W[�X̂ TTSUX_�WT[X̀ aUP



���������	
��������	�	�	�����	
��������	�	�	���������������������������������������	�����������
������������	�������� �!�!�����������	
�����"�#������$�!�!�����%������	
��	��#�&������� �!��!�!�'��(��������������&�����)! ����������*#+,����&�������$-�./0-.1 1-2���"�#�+��������$�� �!�!�'�3������������"�#�+�������-!�!-�!�!����#���������4����������	.�����������+25��#"���6��&�����+�������������������������������7�8���9�+�������������������(�	�������	������������������(���	��������������*����#���������+�������,�����������"3����	
��	��������
��(����&�������������.���&�(�	����������&��	��:�����+���+��������(�	���&��&�������������	����	��(�����������*����#���������+�������,���:����������&�	��	�������������������������������	���	�������������	�	��������;��7�	�������*����,����#������	���'�:�$!.0$����������,����������:�����+���+��������&��&������������	����	���(������"3����	
���	�������&���������������*����,����#������	���'�:�!�-!.���-:�����������������������������	���	��������2�;.����������+���+�������6��	��:�����+���+�������#�
	�;����	�������&&��
��5�����:���������
������������	�����1�!��!�!�����������	
�����"�#������$�!�!�����%������	
��	��#�&������� �!��!�!�'��(��������������&�����)! ��������������*����#���������+�������,�������&�������$-�./!).) 002���"�#�+��������$�� �!�!�'�3������������"�#�+�������-!�!-�!�!����#���������4���������	���������(�
��������6������������������7���	�	�	�����	��	������(�
�����������������7�&������������������7�����	���:���������
������������	�����)����!�-�����������	
�����"�#���)�-!�!�-�����%������	
��	��#�&�������$�-$�!�-�'��(��������������&������$ ���������+�	����	�"�
	���������6������	�������������&�������$-�./!).1�$!2���"�#�+��������$�-1�!�!�'�3������������"�#�+�������-!�! �!�!����#���������4���������	��<'�<�'�����# ������������������������7�����<��	��2������<��	�����������������������7�8���9���(���&��
	����	������	���(�������������������������7�����<��	�����	��"6��#��	��� �8+������=�%����=�'������7��=��������7��=����=�*���	������!)���	(��'�	���9:���������
������������	�����0�-0�!�!�����������	
�����"�#���1�!��!�!�����%������	
��	��#�&������� �-/�!�!�'��(��������������&����� 1 ���������"6��#��	��� ����&�������/�/./-!.�-/)2���"�#�+�������-��!/�!�!�'�3������������"�#�+��������!��-�!�!-���#���������4���������	��<'�<�'�����#-������������������������7�����<��	��2������<��	�����������������������7�8���9���(���&��
	����	������	���(�������������������������7�����<��	�����	��"6��#��	���-�8+������	���=�%	��=�%����������=�'�;�>�&��	��=�#�����<����=������������������	(�'�	���9:���������
������������	�����0�!$�!�!�����������	
�����"�#���1�!��!�!�����%������	
��	��#�&������� �-!�!�!�'��(��������������&����� 0 ���������"6�=�#��	���-����&��������-).$- .-/-/2���"�#�+�������-��!/�!�!�'�3������������"�#�+��������!��-�!�!-���#���������4���������	��<'�<�'�����#�������������������������7�����<��	��2������<��	�����������������������7�8���9���(���&��
	����	������	���(�������������������������7�����<��	�����	��"6��#��	�����82��	�	�=���7���=�57����=�'�;�%�3	��=���3������1���	(��9:���������
������������	�����0�� �!�!�����������	
�����"�#���1�!��!�!�����%������	
��	��#�&������� �-!�!�!�'��(��������������&����� 0 ���������"6��#��	��������&�������!-0.��1.)1$-2���"�#�+�������-��!/�!�!�'�3������������"�#�+��������!��-�!�!-���#���������4���������	��
�+�!0!)/1:!������6����#.--

?@ABCDEBDF�CBG@CHI�IBJCGKBH�L�HJFJ�GMCCBDGN�FCJGOPD?



�����������	
��������������������������������������������������������������������������������������������������� ��������������������������������������������!������"#��	������
����$�%�&�����%�'�������%���������%����(������!���������)��������*����� ����+��������,-.,/.0,0,��������������������"�	��,1.0,.0,0,�����'����2��������	��������,3.40.0,0,�� ���������5������������3- ����2����"#��	������
��!���������(4/61146
,,/�����"�	�7����2���4,.0/.0,0,��8���2���!��"�	�7����2���,0.,4.0,04�����	�!�����9��:���25��+����������������	-��������������������������������������������������������������������������������������������������� ��������������������������������������������!������"#��	������-���!��� �%�9!����%�*������%�&����2�5%�'����������%�������7���!���%�������7���!���%������������������!�����������������*����� ����+��������,-.4-.0,0,��������������������"�	��,1.0;.0,0,�����'����2��������	��������,3.40.0,0,�� ���������5������������
3 ����2����"#��	������-��!���������-,-61;06(-0-�����"�	�7����2���4,.0/.0,0,��8���2���!��"�	�7����2���,0.,4.0,04�����	�!�����9��:���25��+����������������	(��������������������������������������������������������������������������������������������������� ��������������������������������������������!������"#��	������(�����<���%�7�!�������%�=�$���%������%�����#�2���2���!���%���������!���������)��������*����� ����+��������,-.,3.0,0,��������������������"�	��,1.0,.0,0,�����'����2��������	��������,3.40.0,0,�� ���������5������������3- ����2����"#��	������(��!���������-416(
06//;3�����"�	�7����2���4,.0/.0,0,��8���2���!��"�	�7����2���,0.,4.0,04�����	�!�����9��:���25��+����������������	1��������������������������������������������������������������������������������������������������� ��������������������������������������������!������"#��	������1��'�2�����%�'������������>��2��������������!���������)��������*����� ����+��������,-.4-.0,0,��������������������"�	��,1.0,.0,0,�����'����2��������	��������,3.40.0,0,�� ���������5������������3- ����2����"#��	������1��!���������/40633;6;4/;�����"�	�7����2���4,.0/.0,0,��8���2���!��"�	�7����2���,0.,4.0,04�����	�!�����9��:���25��+����������������	4,��������������������������������������������������������������������������������������������������� ��������������������������������������������!������"#��	������4,���!����%�����%�?�����%�>���������%���������!���������)��������*����� ����+��������,-.4-.0,0,��������������������"�	��,1.0,.0,0,�����'����2��������	��������,3.40.0,0,�� ���������5������������3- ����2����"#��	������4,��!���������0,;611/6031
�����"�	�7����2���4,.0/.0,0,��8���2���!��"�	�7����2���,0.,4.0,04�����	�!�����9��:���25��+�����@ABAC�BDE�AFGHBI�JKILDABFM�NICBDLO�PGACP�������+7#�	4���+�!�����5�7!������#������5����������!������������!�����5�2!�������������5�������!�2�����������������!�2�������	������4)��������*����� ����+��������,
.0
.0,41��������������������"�	��,(.0(.0,41�����'����2��������	��������,0.43.0,4;�� ���������5������������4-0 ����2����"#�%�	������4��!���������;4
6(43644,0�����"�	�7����2���,(.4;.0,0,��8���2���!��"�	�7����2���,4.,-.0,04�����	�!�����9��:���25��+�����
�7;0-0
/1)0������#����*	640

QRSTUVWTVX�UTYRUZ[�[T\UY]TZ�̂�Z\X\�Y_UUTVỲ �XU\YabVQ
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UVWXYZ[XZ\�YX]VŶ _�_X̀ Y]aX̂ �b�̂ \̀̀ �]cYYXZ]d�\Ỳ ]efZU



����������	�
�������
���������������������������

�	�����������������������������������	���������
��������������� �!�
������"�����#�������$� %� 
�������	�
�������&�'
����������(���")�&��*������$�+,+��,-+../��������0���������-��+�������1��%�*�� &�������0�������������������������&�����2
�3 ���"���
���#%�24���%%#����2�������&���� 
�����4���
�������&&��5��
���������
���
���������&�������*����
���6����
�6��
������������*�7�
�� ��5������
��
�3 �
�������
�	����
�����*����*�"�5�&&�*�	��� ���������� ���������"���
��*���&���� �6��&�� 
�6���������,�&�� 
����
������*��
�����&�����8����������	�
�������
�������$��+����������������

�	������������$����������������������	���������
�����.��������� �!�
������"�����#�������-� %� 
�������	�
�������&�'
����������(���")�&��*���������,+$$,�.��/��������0���������.����������1��%�*�� &�������0�������������������������&�����2
�3 ���"��9 �
��
&"�'��:�)0;�/4%)����'��:�)0;�/4%)�'��������������<:���*�/���<��������&���������&�( ��!��5�����'�6�����������&���&���	�
�������&��(��������������
�����������
��
�&����(��������&������5��*��&&�(���	��&������������������������*�
���(����������
�*�(*��
��
��"8�=���(����*��:���*�/�������������������*����*������&��"�*������ �&&"�	��&������*��&�5���&"��*��������	����(������!"�'���
����������
�&���&���	�
�������&��(���"�*���&����*�����
(���7�����������&&�(���*������ ��
�	���	��&�����*�������������� 

��8�=���(�����*��:���*�/�������������
��
��������*�(*�
�&�	�&���������
��
�(�
���(��*���&&�(��	��&��������*���5�
����������6�! ��������������������������
�3 �
��(����������&����&�( ��!��5�����'�6����������&���&��(�������,��
���
�&"�!��� �������*��&��(�*����������*���&&�(���	��&������*���(���� ����
�������
� �
���&	��8����������	�
�������
�������-�������������������

�	�����������������������������������	���������
�����$��������� �!�
������"�����#�������-- %� 
�������	�
�������&�'
����������(���")�&��*������$��,+��,����/��������0��������������������1��%�*�� &�������0������������$������������&�����2
�3 ���"��9 �
��
&"�����0>���0)4>���������0�

����	���������'
�(
���/���)*���'��*���������!���� ��(��&����
��*���0���0�

����	����������
�(
���!"��
�����(��*�������0�

����	��������#��	�
��8�)*����0����&��� ��!���&�������& ��������&�������1�����������������

����	��������8�)*������� ��	�
�������������5����	�
���"���������8�%�����
���
������
��*��	�&"��������������5*�&����*�
��5�
���������������! �*�	��������!�����&������ �8�%��&&���*�
��*�	������!����� &&"���	����(�����"��6�������"�
�3 �
��&���&���
����
����������84��& ���������*�������#��	�
�������������������
�&"����&"����& 
������*����
�����������&��"��������������0����!&�(������8����������	�
�������
�������.�������������������

�	������������+��-����-��������������	���������
�������������-� �!�
������"�����#��������� %� 
�������	�
�������&�'
����������(���")�&��*���������,��-,����/��������0���������-��$�������1��%�*�� &�������0������������$������������&�����2
�3 ���"���
���)%0����)�1���% !��������0���
�&����)�1���% !��������0���
�&����8�)%0���������������� ���� 
�
����������
��
������*�����&�� !�����������& ��������*�)%0��0*�����&�% !�������4�	����
"�&���8�4�����& �������������*���
�� ������	�& �������*����� !��������!"��&�������8����������	�
�������
���������������$�����������

�	������������$����������������������	���������
�����.��������� �!�
������"�����#�������-+ %� 
������'�)�&��*���������,�$�,++��/��������0���������.��-�������1��%�*�� &�������0������������-������������&�����2
�3 ���"���	�
"���?��
�)�4%���)�1���0*�����&���&�����4�	����
"�%"����)�1�����&�����4�	����
"�%"����8�)�4%����������������&������5*��*�
�&�������1����*�����&������*����
6�5���
����&�������
���
��!&��3 ��������� ���
�%����)��&��444�%����������8
)0$�����+8�������'�(����,��

@ABCDEFCEG�DCHADIJ�JCKDHLCI�M�IKGK�HNDDCEHO�GDKHPQE@



����������	�
�������
���������������������������

�	�����������������������������������	���������
�������������� !�"�
������#�����$�������%& '�!
������(�)�*��+���������,�--,����.��������/������������������ �0��'�+��!*�������/�������������������������*�����1
�2!���#�����!�**#'')'���'�������%�)
��3��4�'#�����'�������%�����+��1���
�*�5����������6�1!�4�������������������������6������������7&��'���8���&9�
�2!�
����**
�4����
������������,�
��!���4�����"*��+����������!"������
���
������+����	�
�������*�(
����������4���#�"#���
�+�������+�#��
8����+�����"*��+������!���
���
���+���#�����������!�����������������6�����	����4
��������������	����"���4��
��!���6������+����+�	��4�"�����
��!����������*���
�����
�"!��������+�������#��
8����������	�
�������
�������%�������������������

�	������������%����������������������	���������
�������������� !�"�
������#�����$�������%& '�!
������(�)�*��+���������,�-�,����.��������/������������&����� �0��'�+��!*�������/�������������������������*�����1
�2!���#�����!�**#�:��������
���:��������������
�������������8��:�����!������������������
�������
����#������� (.�7'!��
�!��9���������������4����+����*����+��*�+�����
������������������+���*���!�8����������	�
�������
�������%��&����������������

�	�����������������������������������	���������
�������������� !�"�
������#�����$��������� '�!
������(�)�*��+������%��,��-,����.��������/������������������ �0��'�+��!*�������/�������������������������*�����1
�2!���#�����!�**#��(������3�����4������(*���;+���/��4
������������+��/*������
��������������������&&�6����
�2!�
����(������!"*��+�
�4!*�����������4!��������
��+�����*�����������
�	��������������*������!���4��0�
���*#�+�<�
��!���!"�������8�)+�����3�����4������(
�4
���!*��7��(��!*�9�=���=
������������*������'����������7
9�����+��������������8�)+��
!*�6�=+��+�"!�*��!�����0�����4���!��
#�����������������
��6�
�2!�
�����������������**���<����+���!�����
������*����"*��������0����!"������������	�*��������3�����4������(
�4
��6�=+��+����*!�����7�9��>�<�
��������������+��������*���+����������*�����������������������*�
�*����6�������������+����
#�����+��*������	��#��
�6���������	�*!���������=�
��,����������*��
����	����������*�
�*�����?�(
�	��������
�4
����+������*!���������#��
���!���������������������6�������
��46��������*�#���
�����4�����!
��?��������
4���#�
���������
�4
����+������**���!�����
4���#�+��*�+���
�6����*�#����
�����4�����!
�������
����!
�����
�����
���4��+���!"*�������
���������4�������7�84��+����
������
�����9��+�!*�����������������!
8����������	�
�������
�������%�������������������

�	�����������������������������������	���������
�������������� !�"�
������#�����$�������%& '�!
�������	�
�������*�(
����������4���#)�*��+���������,�-�,�-��.��������/������������������ �0��'�+��!*�������/�������������������������*�����1
�2!���#���
������)'����/�����������
���	���������)
��3��4�'#�����/�����������
�������������)
��3��4�'#����8����)'����������
���
���"������������
������������������!���!���
��/����
������4������@�
�	��*���
���������*!������������
���	��������	�*���������"
�!4+��"#��+���(�8�1�
���������
�����������������
�'�����"�
���6��&&�6���������
#�����+�����)'�����"����=������������!��8��(��=�**�
�����������#����+������"������
�+����
���*�
���
��8�5��=����������
#������
����������)'�"���!��������
���������4���#�
���!
������������������"*�����������!�����!�������+������
���������������������+������"���8����������	�
�������
����������%��&&������������

�	������������%�����&&���������������	���������
��������%��&&� !�"�
������#�����$��������� '�!
������(�)�*��+���������,�-�,����.��������/���������-�������� �0��'�+��!*�������/���������&���������������*�����1
�2!���#�� ��$������(*�����
)/-���%��8�������(�4����,��

ABCDEFGDFH�EDIBEJK�KDLEIMDJ�N�JLHL�IOEEDFIP�HELIQRFA



������������	
���������	�����
��	����	�	���������	�	���������	
���������	�����
��	��
��������������������	���������������
����
�
����	����
�������� ��!������
���"
����#�	���	�����������!��$�����%&���������
�����'��
����(� )�&�#�������*����+���������, !�,!��(-
������.���
#���/���/�����%�0��)#+��&��������.���
#���//�/!������
�
�����
��1��2&��#���3&
���������)����.4��#�	�	����
�
�
��)�����.4��#�	�	����
�
�
�5����)�6����	�	�������
���7���
�������7�#�����#	
��������
���������8���
����	��������.49�:+��
�����2&	����������	����+���������&#+�
#�	�	�	�5�
��������������������	����/���$���/$�
����
�
����	����
�������/��//���/$�
���"
����#�	���	����������/�������/$%&���������
�����'��
������ )�&�#�������*����+���������, !!,� ��-
������.���
#���/���������%�0��)#+��&��������.���
#����/�/;����/�
�
�����
��1��2&��#������&
���6.6)���6�����
����.����	
�#��6�����
�	���)����*+��6�����
����.����	
�#��6�����
�	���)�����<6.6)=�&�������+��	�����
�	������������+���
�	��
�������#�����
���#����	
�#�������
��
�:����
��+��&�	2&�����������+��%
�	��
������&�
����	#+
������	�	�
�	���)�����<%���)=�����
�5�
��������������������	����//�/;���/!�
����
�
����	����
�������//��(���/!�
���"
����#�	���	�������������/����/�%&���������
�����'��
�����$ )�&�#�������	�������
�������#�	�������#�*����+���������, !�,� �/-
������.���
#���/���/�����%�0��)#+��&��������.���
#����/�/;����/�
�
�����
��1��2&��#���3&
������1**)���161����*).��*�
#8	���)�����,�161���<1����
��6��#�	#	��7�1&��	#	��7�>�������	#	����#�=�*).��<*�0	#�)&��
�#��.��������#�=1**)���
#8�
��	�	��
�	���#
��
������	#	��������#������
#�	���
���#����	
�#��
#�	�	�	�����
�������161��7*).��
�����.���<�������#����
��	���
���.���&�	����	�+�,��,?��:��#�=5�*���
	��
	��#&����#�7�����#���
#���+�����#�����
�2&
��������
	5�
��������������������	��������$����$�
����
�
����	����
����������/!����$�
���"
����#�	���	����������� �//����$%&���������
�����'��
����� )�&�#��������@��	#������������	��7����	#	���
���*�0	#�)&��
�#�*����+���������, !!,/!!�-
������.���
#����;�/;���/�%�0��)#+��&��������.���
#���/�������/��
�
�����
��1��2&��#���%��'��
�����
����1**)�6%)����161����*).��*�
#8	���)�����,�161���<1����
��6��#�	#	��7�1&��	#	��7�>�������	#	����#�=�*).��<*�0	#�)&��
�#��.��������#�=���	�	������161���*).��*�
#8	���)�����<1**)=�	���#�	���
��������#�����5�
��������������������	��������$����$�
����
�
����	����
����������/!����$�
���"
����#�	���	����������� �//����$%&���������
�����'��
����� )�&�#�������*����+���������, !!,/!!�-
������.���
#����;�/;���/�%�0��)#+��&��������.���
#���/�������/��
�
�����
��1��2&��#���%��'��
�����
����"-*)���"
���	
��-	#��	���*�
#8	���)����"-*)�	��
	��
	��������+��%&#��
�����&�
�����.���		���
���#���
	��
��	�����
����0	�
�����;7/���	���:+	#+�������&���
�	�
#�	����
���	
��
���:+	#+�
���&�A�#�����%�.��	#��	�����2&	������5�*���
	��
	��#&����#�7����#���
#���+������#�����
�2&
��������
	5�
��������������������	�����;�� ������
����
�
����	����
��������;�/�������
���"
����#�	���	����������/���;�����%&���������
�����'��
���� $ )�&�#����%&#��
�����&�
�����.���		��*����+������(�/,�/ ,�/!$-
������.���
#���/��/(�����%�0��)#+��&��������.���
#����/�(/����/�
�
�����
��1��2&��#���3&
������
*.!����( 5�������
�����,��

BCDEFGHEGI�FEJCFKL�LEMFJNEK�O�KMIM�JPFFEGJQ�IFMJRSGB



�����������	
�������	������������������������������������������������������������������������������������� �!��������"������
�#$%&#%$'#(�����������!�����	�)
�#$%'*%$'#+����,�������!�����)������
�'#%#-%$'$'.��/�������0�����1����
�*$ ������
���������������	����02��������
��$'$�-(3�(4#+����	�)�������
�'+%'*%$'$'.�5������������	�)�������
�#$%#*%$'$'���)������6��7����0
�"�������������	��
���������/�������)���������������8������������������������������������/�����������������������������������������������9�������������������������� �!��������"������
�'#%#$%$'#4�����������!�����	�)
�'&%'-%$'#+����,�������!�����)������
�##%##%$'#+.��/�������0�����1����
�$-# ������
��	�!��������������������������02��������
��.%�����	�)�������
�'(%&#%$'$'.�5������������	�)�������
�#$%#*%$'$'���)������6��7����0
�"������:�2)�.�6�),	)
����:�2����������)�������������/��2�����/��������:�������������������������������������������:���������������/�������������� �!��������"������
�'+%#&%$'#+�����������!�����	�)
�##%'3%$'#+����,�������!�����)������
�'$%#'%$'$'.��/�������0�����1����
�+3 ������
��	�!��������������������������02��������
��$'$�-33�'-#4����	�)�������
�'(%'3%$'$'.�5������������	�)�������
�##%#3%$'$'���)������6��7����0
�"����)��8.6�
��)�������8������������/��2���)�������8������������/���;)��8.6�<��������������������/������������������������������/0�1���	�!��������������������������0�;	��<����������������������������������!��0�������� �!��������"������
�'4%'#%$'#+�����������!�����	�)
�'4%'#%$'#+����,�������!�����)������
�'+%$&%$'#+.��/�������0�����1����
�(* ������
��	�!��������������������������02��������
��$'$�&*&�+44-����	�)�������
�'+%$*%$'$'.�5������������	�)�������
�'#%##%$'$#���)������6��7����0
�=������0�8�2�622�
��686)�%2����2��>�����0����������������!����������������������������������!�����������������������686)�%2����2��>�����0�����;622�<������������	������������2�����������������/���������������.������������������/���;.��:<��.��:�������������������������������686)�;6������8����������?�6��������?����)��������������<����2����;2�5�����/������������������<�������	��������������������������������������:������������?���������������������	���������������������!������	������7�������������������������?��������������������������8�2�622����/����8������������������������0�����/�����������������������622����/�����������2������/������������������������������ �!��������"������
�#'%#+%$''3�����������!�����	�)
�'&%'#%$''4����,�������!�����)������
�'*%#'%$''4.��/�������0�����1����
�*' ������
��	�!��������������������������02��������
��$'$�-3*�$-'#����	�)�������
�#$%#4%$''4.�5������������	�)�������
�'&%#4%$''(���)������6��7����0
�.��1������������8�2�622��8.��
��686)�%2����2��>�����0�����8����������@�	��������������������������������������������������������������������������������686)�%2����2��>�����0�����;622�<������������	�����������2������������������/���������������.������������������/���;.��:<��.��:������������������������������686)��;6������8����������?�6��������?����)��������������<����2����;2�5�����/������������������<������	���������������������������������������:������������?���������������������	���������������������!�����	������7��������������������������?��������������������������8�2�622����/����8�����������������������0�����/������������������������622����/�����������2������/�����������������������
2�3$*$4&-�$���������� )�$&

ABCDEFGDFH�EDIBEJK�KDLEIMDJ�N�JLHL�IOEEDFIP�HELIQRFA



����������	�
�������
���������������������������

�	�����������������������������������	���������
����� ��������!"�#�
������$�����%������� � &�"
�������	�
�������'�(
����������)���$*�'��+���������,-� ,�-��.��������/�����������������0!�1��&�+��"'�������/�����������������0�������'�����2
�3"���$��!��%������('������4*�4(&���5�����������������������������
���������*
�����
�����6�4���������(���'����&����$�5�������������������������7����������	�
�������
���������������������������

�	���������������0�������������������	���������
����� ��������!"�#�
������$�����%�������0� &�"
���������
���������*
�����
�����6�4���������(���'����&����$*�'��+���������,���, -�-.��������/������������������!�1��&�+��"'�������/�������������������������'�����2
�3"���$��8"�
��
'$/4!&�!*���&"��
�"���9/��/.�:�/����������
�����;�
�'�)�'�����'��������+�������#'��+�
�������#�'��$�����������
�����
��'���"�����!(.�9&"��
�"��:������7���'�������
������''$�#$�%������&����������
����/�"
�������
�����'������#$���
��������'���)�����������
�7����������	�
�������
���������������������������

�	���������������-�������������������	���������
��������������!"�#�
������$�����%�������� &�"
���������
���������<"�����6�/����������
���.�#
�
$*�'��+�������
���.��������/������������������!�1��&�+��"'�������/������������0������������'�����2
�3"���$���
���=�&���=������'�����
���)�&$����*+��=������'�����
���)�&$�����������������'��$��������������
���#$��+���(���+�����''��������������+��)���
�������������)���������+�>�
��"��?����7�=�&�����"
��������'���������
����?��)
�"����.�
)��8"�����$�����
���
��9.8�:����*
�������6�&��
�)�6������������'�2���'�����7����������	�
�������
���������������-�����������

�	�����������������������������������	���������
��������0�����!"�#�
������$�����%���������0 &�"
������(��!*5&*�'��+������0��, � ,�� �.��������/������������������!�1��&�+��"'�������/������������ ������������'�����2
�3"���$��=������''$5!�5�!���&�����5����������
	������*+�������'�$�
���
�
�$��5���������������
���'���������+��%������&�������+���+�	����$��
����3"�'�����
�)
����
�+���� ����
��7����������	�
�������
��������������� �����������

�	��������������� ����-��������������	���������
��������������!"�#�
������$�����%�������- � &�"
�����%&�&*�'��+���������,��0,����.��������/������������������!�1��&�+��"'�������/������������0������������'�����2
�3"���$��&���,���"�''$2%&��(���2�
��
'$�%��'�>���&������������'��������(
�)
���4������#'��+����+��2�
��
'$�%��'�>���&������������'��������(
�)
���92%&��(:������� ����
���������������?+�
�
��������	����������������
���������
������+������(
�;����������
'$�%7&7�����������
)$�/����������9��/:����
������7����������	�
�������
�������0��0����������������

�	��������������������0��������������	���������
�������� ����0!"�#�
������$�����%�������� &�"
���������
������������
)$*�'��+���������,-0�,�--�.��������/������������0�����!�1��&�+��"'�������/�������������������������'�����2
�3"���$���
���%�*�����%
���"����''�*��'��)��&����%
���"���
��?���������#$��
�	����������������
�����
�'�)�	�
������"�������������'����������
�)
���7�@+����+����''��+"����?�6�'�
)����'�������+������,'�A������
��'�9��''����'��)�:�
����������
�"
���"��+���#�����1�
�������
���+���
�7�.�	�'�����+"�����1���"
�����
��������	������
��'���
����+����'����
��'�?B�+�?�	�
6������������������'��)�?�
��"������������
"����������
��'��#���
���+����������'�+��'�+�+�>�
�������+�����'��)��?�
��
���)��>��7
*/�� ���-7�������(�)����,� 

CDEFGHIFHJ�GFKDGLM�MFNGKOFL�P�LNJN�KQGGFHKR�JGNKSTHC



����������	�
�������
���������������������������

�	�����������������������������������	���������
�������������� !�"�
������#�����$�������%& '�!
���������
������������
(#)�*��+���������,�&�,����-��������.������������������ �/��'�+��!*�������.�������������������������*�����0
�1!���#���
���-����'��-)�������-����'��*��
�'������*�����(������
��
�*�������*��
������*��������2����������	�
�������
�������%�������������������

�	�����������������������������������	���������
�������������� !�"�
������#�����$��������� '�!
�������	�
�������*�3
����������(���#)�*��+������%��,4��,�%�%-��������.������������������ �/��'�+��!*�������.�������������������������*�����0
�1!���#���
���-����'��-)�������-����'��*��
�'������*���������	�
�*�+!��
�������������+��$2'2�5+�
���������
#�*�������*���(�5���������
�������������4&2�)+�����������#���������+
��������!"*���+��*�+��+
�!(+���(��������
���+�*�������������������������*��
��!������������	�
�������
�������&�������������������

�	���������������%�������������������	���������
�������������� !�"�
������#�����$��������4 '�!
��������
�����6�!
��*����3!"*���7��*�+)�*��+������%��,���,4&��-��������.������������������ �/��'�+��!*�������.�������� ���������*�����0
�1!���#�� ��$������3*�����$'��8�'�9�0':�����
����
���8���
����������
��	�*�'#�����0���*��#�'!"�#�����9�0':)+������"����������!",�#����������
����
���8���
����������
��	�*�'#�����9�8�':2��0'��������������*���������������
���**!�������������!
����
�(!*�����"#��+��$2'2��3�������
�����������*���*���
�
�(!*���
#��(������2�)+������
��������������
�����!
���
���
���"#�	�
��!����������
#���!
���������
���**!����;��!�+�����*���
�����5�
��*����;����*���**�;������
���;�����!��	�
������;������
�	���������
��������"�!���+����
���**!�������+�#��
��!��2�������;��
��
�(
��;���
��
�(
�����**!����;�����(���
�*�*�	�*��*��������2�8�����!��������
��<�������������������*�����������
������!��
��*��*����2����������	�
�������
���������������4�����������

�	���������������4����4��������������	���������
�������������% !�"�
������#�����$���������� '�!
������3�)�*��+���������,�4&,�&�4-��������.������������4����% �/��'�+��!*�������.�������������������������*�����0
�1!���#�����!�**#$'��8�'��8 =������
�0���*��#�'#�����������*�����(��������
���!
�������*�����2����������	�
�������
���������������4�����������

�	���������������4����4��������������	���������
�������������% !�"�
������#�����$���������� '�!
������3�)�*��+���������,�4&,�&�4-��������.������������4����% �/��'�+��!*�������.�������������������������*�����0
�1!���#�����!�**#$'��8 �'��������������
�8���/�0�*�.���������**����������������������!�"�
�����!�����
�����������	���
����������������%�2�)+��������*������*!���	��*����������
������2����������	�
�������
���������������������������

�	�����������������������������������	���������
�������������� !�"�
������#�����$��������& '�!
���������
���������-�"�
;������'����#�����7��*�+���������
�����)�*��+���������,���,����-��������.������������������ �/��'�+��!*�������.������������%������������*�����0
�1!���#��'���,���!�**#�8 �'�8=-�)8= '����'7����*���������������������������	��*�������������������������
������2�����
���������-�"�
;������'����#�>�7��*�+���������
�����2
).4�&�%��2�������3�(����,��

?@ABCDEBDF�CBG@CHI�IBJCGKBH�L�HJFJ�GMCCBDGN�FCJGOPD?



����������	�
�������
���������������������������

�	�����������������������������������	���������
��������������� �!�
������"�����#�������$$ %� 
������&'(������%����"�)�*��+�,�����-�+��,���������./0�.01�1'��������2���������0����������3��%�,�� +�������2������������1������������+�����4
�5 ���"��6 �
��
+"#%��7��%�����4�

� �����������

� ������+�����������!����'�����8-,�������+�"�
����+ ������

� ��9��

� ������+��������
������+�������,����3�
������

� ������+�(�� �,�����
���
���
���+"!��� �:����������

� ��9�����

� ������+��������
������+�������,����3�
���������

� ������+�(�� �,���8�+�(���+	�
(������
(�;���(�����+���:�����+�����������,��#������%�����<����������	�
�������
����������/����������������

�	���������������$�������������������	���������
��������������� �!�
������"�����#�������$� %� 
�����#%�%-�+��,������$��./1�.$$�0'��������2��������������������3��%�,�� +�������2������������$������������+�����4
�5 ���"���
���#%��7��%���������	��������)�����
�+�=+���������!����'�����8����	����������������
�+�=
�������8�=+�������
���������
�������������������
���!"��,������
�+��7���
�������-�������,��#%�%<����������	�
�������
�������1��1����������������

�	������������/����������������������	���������
�����0��������� �!�
������"�����#�������0$ %� 
�����#%�%-�+��,������$��./1�.$$�0'��������2��������������������3��%�,�� +�������2������������$������������+�����4
�5 ���"���
����>���&�����7��%����!������������������	����
"����+��������?���
����������!"�����������8�9�
���
�+"����+������8:���������������!"�&%��������
�	�������
��������������������+�������,��% 
����������8�2���
�+��������+����������������0$$�9%�2��:<�-,����	����
"�������������
�����������,��+�������(��"��(������3����������'��������(����?�++���(�����
�����������,�����������������?��,��,��
��+������������,�����
�!+���<�-,����	����
"����!����� �������+��� 
	�"��!"�%����(�-
�!�+(�����&%����
�8
����������+�<�7������"����������,���3������,�����������������������?��
�!+�����
������������������3�����8�
�!+�����
��
��+�����<����������	�
�������
�������/�������������������

�	������������/����������������������	���������
�����0��������� �!�
������"�����#��������� %� 
���������
���������7���
��
-�+��,���������.���.�/�0'��������2���������0��/�������3��%�,�� +�������2�������������������������+�����4
�5 ���"��6 �
��
+"47��%���4���+��"�7���3�%"�����4���+��"���8���
"�%"����4���+��"�7���3�%"����<�47��%����������!��,�����+��"�����
�����������@������
�@������,�
��� 
�����,�������������
������+<��������+ �����,����++�?��8�47��%�����!���������,���
���
���=2%�9=�
����2���+������%"����:(��7�%�9��
����
��7���
����������
��	�+�%"����:(��&2A�-�9����
����������B��� �����������8�������
��B�����
������������	�+�C �����+����
���������������
��++���	�
�������+����� ���:(�4#�%�94���
�+�#���
8
� ���7�C�������2���
�+:(�2.�&2A�-�92
�����+���B���%"����� ��������
��B��
�����+�����
�����������������
��++���	�
�������+����� ���:(�447%�94���
�+�4���+�����7���
�������%"����:(�%-�-��9%�������	�
�������+�'�?������%��� ���:(�����=��%�9=2>�����	��"������%"����:<����������	�
�������
���������������������������

�	�����������������������������������	���������
��������������� �!�
������"�����#��������/ %� 
������=�-�+��,������91��:�01$.����'��������2���������0����������3��%�,�� +�������2������������1������������+�����4
�5 ���"��6 �
��
+"�&2A�-�*D2���*�;�
�� ��D�����2���+���������B���'�����8������+����+��������,��4���
�+��8���"�*�;�
�� ��D�����2���+���������B���4���+�����<����������	�
�������
���������������������������

�	������������$��/�������������������	���������
��������������� �!�
������"�����#�������$� %� 
�������	�
�������+�=
����������8���"-�+��,���������.�/1.���$'��������2������������0�������3��%�,�� +�������2������������$������������+�����4
�5 ���"���
���
-2/�1�$��<�������=�8����.�/

EFGHIJKHJL�IHMFINO�OHPIMQHN�R�NPLP�MSIIHJMT�LIPMUVJE



����������	
���������	������������	
�����	
���	�������
	�����������
������	���������������	
���������	
���	���	
���	�����������
������������������������	����� !����	��"	��
�����#�
��	����$%&'%&�&�!����!����(

���������!)���'%�&%&�&�!����*����(���������)��	
�����+%&�%&�&�,���
�	��!�����	�-��������� .	�
���������
	�������/
	�����	��(�����0����1	�����&�&23$42&&��5�����!)��	�������6�%�$%&�&�,�7��.�1��������!)��	��������6%6�%&�&6!����)�������8
�9�������:��
��
��-;����-��7��	�����
�������.����(���������	�����7��	����	
�������������	����	��!����	��"	��
�����#�
��	���6&%<6%&�6�!����!����(

���������!)���'%�&%&�&�!����*����(���������)��	
�����+%6'%&�&�,���
�	��!�����	�-�������'' .	�
�����!���
�����	��!������0����1	�����'�<2'�4263$45�����!)��	�������6�%��%&�&�,�7��.�1��������!)��	��������6%&3%&�&6!����)�������8
�9�������#�
���8-�5.�/)�")(*����/(�8�����/
	�
��)������
���5������01��������������������������������1����
��
������
�������
��1��/�
�����=�	���	��8���
���)�������	��>��/(�8����/
	�
�� �(����	��������	���
��
�9��
����	�����������������������
�����
���	�� !����	��"	��
�����#�
��	�����%6'%&�&�!����!����(

���������!)����%6'%&�&�!����*����(���������)��	
����6�%&6%&�&�,���
�	��!�����	�-�������$3 .	�
������/(0����1	��������2<�32$6$45�����!)��	���������%6'%&�&�,�7��.�1��������!)��	�������66%<�%&�&�!����)�������8
�9�������:��
��
���(�?�,!��;/ �/5(,���?	����7�������
��/���!���
�����	�������1�.�
�����������	����������2����������7�������
�����������1���������	
�������
	�
����	��	���@�
�	���.�����������������?	���(�������� ��������	��������� !����	��"	��
�����#�
��	����6%�6%6+�+!����!����(

���������!)���'%&'%6++4!����*����(���������)��	
������%�&%6++4,���
�	��!�����	�-�������$ .	�
�����!���
�����	�������1�.�
�����0����1	�����+6$2&332&66�5�����!)��	��������3%<6%6++4,�7��.�1��������!)��	�������,%(!����)�������8
�9�������,	�-������/��������)0�.����A�	
����A���@�
�	���B�������.����������.�����5���01���������	
��1��������
�����������������1��.�����B���
�)��	�
����	��
	��?	�
��=5-.0>���1�������
�����B����?	�
��=.B8%5.>�������1��!���
�����	��0	7���.�����������	��
	��=���2.����> !����	��"	��
�����#�
��	����$%&&%&�&�!����!����(

���������!)���$%&&%&�&�!����*����(���������)��	
�����+%�4%&�&�,���
�	��!�����	�-�������'4 .	�
������(5��/(%�������	����
���������	
���	�0����1	�����+6$2<&<2<4��5�����!)��	��������+%&<%&�&�,�7��.�1��������!)��	��������6%�4%&�&6!����)�������8
�9�������:��
��
���-/(�5�#�)*�)�2/5�(.(,0�,����-/(�8��������5�����������	����������������	����������1��1����
�	����-/(��
	�
������5���
	
�2/�������	�!����	��"	��
�����#�
��	����3%�6%&�6+!����!����(

���������!)���3%64%&�6+!����*����(���������)��	
�����'%6'%&�6+,���
�	��!�����	�-�������$4 .	�
�����5���
	
�2/�������	��8�
��!���
����0����1	�����+&324342&<$65�����!)��	���������%64%&�&�,�7��.�1��������!)��	�������66%&<%&�&�!����)�������8
�9�������#�
���!)C�5�(,�(#(:*!���(����	���#������(�
�:�������*���������!���
����!
�������
�5������(���������	���
��������
������1��(����	���#������(�
�:�������*���������!���
��� 
0�$&4&'<3 &������/����")2&'

DEFGHIJGIK�HGLEHMN�NGOHLPGM�Q�MOKO�LRHHGILS�KHOLTUID



����������	�
�������
���������������������������

�	�����������������������������������	���������
��������������� �!�
������"�����#�������$� %� 
���������&�����&&�"���
�' �&��"�����(����������
���)�&��*������++�,$�-,��$�.��������/��������������������0��%�*�� &�������/������������1������������&�����2
�3 ���"���
�����4/.�����%���/&����
�2���&�������&��������
"�&����
�
�&���������&�������*���*�	���5��6��� �!�
�7�)*�����
������&������8��*���
�����%6/���������8�
�&� ��
���9�����&"����������
���&:�(�
������
�����(������&����
;���(����:�&������ ��&":�����,���
�����&� ��
��������&�����(:��
"�&�����(��&����9��0�����
 (�:���
�������� �*�&���
��&�����(:���� ��
��&�&� ���
�
�:�&� ��
"����(�
�������
	����7����������	�
�������
�������+��1����������������

�	������������+����������������������	���������
��������$������ �!�
������"�����#�������$- %� 
���������
���������)�0���% !�������/���
�&)�&��*��������+,-�$,11��.��������/������������1�������0��%�*�� &�������/������������1������������&�����2
�3 ���"����� �&&"��4/.����%<#)=�/<�%)���%� �*�/�������
�' �&��"�����(����������
�����
"�&����
�.�����(��&�����(�����
"��&����
������*��%� �*�/�������
�' �&��"�����(����������
�������������	�
�������
���������������������������

�	�����������������������������������	���������
��������1������ �!�
������"�����#��������1 %� 
�����%� �*�/�������
�' �&��"�����(����������
���)�&��*���������,-�+,-���.��������/������������$�������0��%�*�� &�������/������������$������������&�����2
�3 ���"���
�����6�������������6�	����
"�����)�0���������
���
�����&& ����������������������&&������!"��*����>�����&���&���
���&& ������(������7����������	�
�������
���������-�����������������

�	������������+��+�������������������	���������
��������������� �!�
������"�����#�������$- %� 
�����/�&���
������
����� 
����>��
�)�&��*��������+,-��,����.��������/��������������������0��%�*�� &�������/�������������������������&�����2
�3 ���"���
�����2�������
��������������.�����(��&�����(����?���
�>��
������
��������������7�2�
��&�����	�
"�*��(��0�����<
�&��
!�&�/��� ��������9������������&�����9��0��������5�"�����.����
9�����%���������
�������.����
7����������	�
�������
�������$�������������������

�	������������$����������������������	���������
��������$������ �!�
������"�����#�������$� %� 
�����%�����?���
�����
 ����/���
�&�>��
�)�&��*��������+,11�,�-$�.��������/��������������������0��%�*�� &�������/�������������������������&�����2
�3 ���"���
���2�������&���� 
���������2�������&���� 
�����6���
�������.�����(2�������&���� 
���������
����������������	�
�������
�������$��-����������������

�	������������$��+�������������������	���������
��������������� �!�
������"�����#�������$� %� 
���������
���������)�0���% !��������/���
�&)�&��*��������+,���,-+��.��������/������������-�������0��%�*�� &�������/�������������������������&�����2
�3 ���"���
���2�������&���� 
���������2�������&���� 
�����6���
�������.�����(��&�����(������������&���� 
���������
���������
���&���8���������&�����7�2�������&���� 
����������������������� 
��*���
��� 
�����
���	��&�!&�������"���
��*�����������&�� 
�9�����,�&�� 
����
�9�������

����	������ 
�������*��8��
��
����
���
������
�( &���������&��"���� ��!&���
� �8�&&��(������"7
)/+�1�$-�7�������5�(����,��

@ABCDEFCEG�DCHADIJ�JCKDHLCI�M�IKGK�HNDDCEHO�GDKHPQE@



����������	�
�������
���������������������������

�	�����������������������������������	���������
��������������� �!�
������"�����#�������$% &� 
�����'�(���
����)���*
�����+���������*������,��
�-�(��.������%�/0�1�0/�//2��������'������������1�������3��&�.�� (�������'�������������������������(�����4
�5 ���"���
���6�7��-���4���(��"������������������4���(��"������������������8�-.�����������3�
�������
����.������������.�9�
�� ��:���������������
����	������.�"��
!"��.���-&'8�-.����� �(�	�( ��������������������"����(("�$��;����0��;���;������� �((";�
��
�������*����
�3�����("���;����0����;�����.�������8�������
���
����.������������� !�������:��.� ����

������;������.�
���
�����"���������������	�(���	�( �����
�������(�������� �.����*���
���
�)�;�-&��)�;�:���������*�
";������������(����.��8�-.������!����!�*����:��.���(����
�"��
��%%�8����������	�
�������
���������������%�����������

�	������������1����������������������	���������
�����$��������� �!�
������"�����#�������$� &� 
�����'�(���
������	�
�������(�<
����������*���"-�(��.������%�/0���0���/2��������'��������������������3��&�.�� (�������'�������������������������(�����4
�5 ���"����� �((")'����)'�'���������������
������*�����.��<�
�������4���(������:��.�)�����������������
���������������
��=��������	�
����
8����������	�
�������
���������������������������

�	���������������%�������������������	���������
�����$��������� �!�
������"�����#�������$� &� 
���������
���������-�3���& !�������'���
�(-�(��.�������$$0$�/0%1�$2��������'������������$�������3��&�.�� (�������'�������������������������(�����4
�5 ���"��> �
��
("6)&-�'?�-�&����6�9�
�� ��+�����@�& !�������&����2���-.����������
��.��(�����
������*������!"��.��&�����+���
����� 
���'���
�(�,��
��A2#&-B;��.��)���*
�����+�����,��
�A&+4�2&B;������.������
���������-�3���& !��������'���
�(�A'�2&)-�&B8�-.���(�����*�������(��*�
� �������!"��.��������*���"8����������	�
�������
�������1�������������������

�	��������������������%��������������	���������
�����1�������%� �!�
������"�����#�������$/ &� 
���������
���������-�3���& !��������'���
�(-�(��.������%�/0���0�1��2��������'�����������������%��3��&�.�� (�������'������������������(�����4
�5 ���"�����#������<(�����6+<�����	�
�&��
�<�
�������4���(������2�����*�����(�������
������������
�������.�9�
�� ��:���������(������������

����	���������CD�(��� ��DE��
��=��������	�
�&��
8����������	�
�������
���������������������������

�	�����������������������������������	���������
�����$��������� �!�
������"�����#�������$1 &� 
���������
���������-�3���& !��������'���
�(-�(��.������%�/0���0�1��2��������'������������$�������3��&�.�� (�������'�������������������������(�����4
�5 ���"��> �
��
("6+-�����*����
���6�9�
�� ��+�����-
�����
��
�����!�����(�����*����.�9�
�� ��:������
�����
��
�8�)��'�(���
���;� �(�������������(("��3������;������� �(�:� (���
���"��
��������
�����
��.�9�
�� ��:������ �(�����.����
����.�(�����	�(���
�*���
��������� ���!"��-&'8���.�9�
�� �:������
�����
��
�
�*���
���������	�(�����
�����"��
������������*������ ��5 ��
�*���
������� �!�
8����������	�
�������
�������$��/����������������

�	������������$��$�������������������	���������
�����%��$������ �!�
������"�����#�������$� &� 
���������
���������-�3���& !��������'���
�(-�(��.������%�/011�0$�1�2��������'������������/�������3��&�.�� (�������'�������������������������(�����4
�5 ���"��> �
��
("
-'/�1�$��8�������<�*����0�%

FGHIJKLIKM�JINGJOP�PIQJNRIO�S�OQMQ�NTJJIKNU�MJQNVWKF



����������	
�����
�������	�����	��������	�������	
����
��������	���������
������
������	
��
��������	����
�������
�	�
	���
����	��� !�"!#�#����
�����������
$���������� !�%!#�#����
���$
������
��	��
&�������"!'%!#�#��(�)
�������*�����+&$��
��,' ��(��
����
&����
	�����-�	�
������	.
�
&��	
���%' /0##/'�"���������-�	�������%!�"!#�#��
1�����
$(�
$�����-�	������'#!#'!#�#�������
�
��
�2�
3(
	�*��4(���
��*�5�6����
$�����5���
���	��
�
	��6�����������	�.�
��
$�����5���
���	��
�
	��6�������7�5�68�
	�(�
����
�&��&
����	$��	���	$�$��&���������
$�����9���
�)*�&
������	��	$��	�&
���	���
$�����9���
�������
�.�
���
	��2�������
��76�28��	$�.��	��
��������	��76�28�����(���(����
����
���5�6��������
��

�������
$�����5���
�.��	�&���
������
�������
�	�
	���
����	���:!#"!#�#����
�����������
$���������� !�#!#�#����
���$
������
��	��
&�������"!';!#�#��(�)
�������*�����+&$��
��,0 ��(��
����
&����
	�����6()����<
����.
�
&��	
���%' /::"/',";��������-�	�������"!0'!#�#��
1�����
$(�
$�����-�	������'#!';!#�#�������
�
��
�2�
3(
	�*������
��6�������6����6
����������	��������	������6����&
�����=��	��($�	�������9��
�����
�������
�	�
	���
����	���:!'#!#�#����
�����������
$����������:!'#!#�#����
���$
������
��	��
&�������,!#"!#�#��(�)
�������*�����+&$��
��,, ��(��
�������
�5��
���
��(��
��-�	�����>���$.
�
&��	
���%' /;;:/%0,%��������-�	�������"!'�!#�#��
1�����
$(�
$�����-�	������''!#0!#�#�������
�
��
�2�
3(
	�*��4(���
��*6��.��-���6
�����$
��
�(�����	���
	�
������	��������	��������
	�
���	$��
��������
�����(
$�)*���
��
&����
	�����6
�����$
��
�(�����	��.�
��6�����(
�����
	�
��	$!����
��������
������6
���	���	$�)(��	
��
��������&&�*�����
���&
�����$
�?�6
�����	�����$
��
����	$�)��@
��?6
���	��9����$���
��	������(��(����&
�����$
��&&�������	�����
�������
�	�
	���
����	��� !�'!#�#����
�����������
$���������� !�#!#�#����
���$
������
��	��
&�������"!';!#�#��(�)
�������*�����+&$��
��,0 ��(��
����
&����
	�����6
�����$
��
�(�����	.
�
&��	
���%' /;;:/;�0"��������-�	�������"!0'!#�#��
1�����
$(�
$�����-�	������'#!';!#�#�������
�
��
�2�
3(
	�*��4(���
��*6��-���-
�����
$�6���
����������)��
�������	������
�����
$�&���
���������
�������
�	�
	���
����	��� !�"!#�#����
�����������
$���������� !�%!#�#����
���$
������
��	��
&�������"!'%!#�#��(�)
�������*�����+&$��
��,' ��(��
����
&����
	�����-�	�
������	.
�
&��	
���%' /0#0/0"0 ��������-�	�������%!�"!#�#��
1�����
$(�
$�����-�	������'#!#'!#�#�������
�
��
�2�
3(
	�*��4(���
��*��.�2A� :���6��&������	� :��
���$�����	����������6��&������	� :��	��$
	����
&���
$������(	��
��)*���
�����
�5��
���
��(��
��-�	�����>���$��	$���
�
���	���5��
��4(����*�-�	�����>���$��.����$���)��
����	����	�
��(&$��
$�)*���
��
&����	����
	�*����
�������
�	�
	���
����	���"!#'!#�#����
�����������
$����������"!#'!#�#����
���$
������
��	��
&�������"!#,!#�#��(�)
�������*�����+&$��
�� ��(��
�������
�5��
���
��(��
��-�	�����>���$.
�
&��	
���%' /;;:/0"; ��������-�	�������"!#�!#�#��
1�����
$(�
$�����-�	������'#!#"!#�#�������
�
��
�2�
3(
	�*�����+&$��
�6��		
$
.- #;#,0:�#������6��
���/0�

BCDEFGHEGI�FEJCFKL�LEMFJNEK�O�KMIM�JPFFEGJQ�IFMJRSGB



�������������	�
�����	�
������������
	����������
�������
���
���	��
�������
�	���������
�������
������������	��������	������� ��
!�
	�"�����
��#$%#$%&#&#��	����	������ ����	�'�(��#$%#)%&#&#��	��*������	� ���
�(�+��	���#,%&#%&#&#-�!���������.��	���+��	���/& 0�����������+�	!�
	������
��� �	��
1��+��
����)2$34453&4#,���	�'�(���
	��	��#)%#,%&#&#-�6	�0��������'�(���
	��	��2&%&2%&#&#��	��(������7��8��
�.��"����������'�����
�������
���
���	��
���
	���0�	���9�'�1(��:'(;�
�������
����
	����
���	��
���	����	������� ��
!�
	�"�����
��#$%#,%&#&#��	����	������ ����	�'�(��#$%#)%&#&#��	��*������	� ���
�(�+��	���#,%2)%&#&#-�!���������.��	���+��	���/2 0��������0	�	����	���(����������
	���<����1��+��
����,$$34,#32#&,���	�'�(���
	��	��#)%#,%&#&#-�6	�0��������'�(���
	��	��2&%&2%&#&#��	��(������7��8��
�.��"�������01'��1'(�=�10���������	���	���=�	�����	�
���	����������������� �����	��	����+����������� �����
���!+�
�����!���3���
����	���	����
	����
����������
�
��+�	��	��	������+���	�
����	���	�+��+���+��!�	����
�+��	��
����!+�	����.�	�����
	���"��.�(����
����	���>���	.��
	���<������� �����	����6��	�
������+�� ����.��
���
	���������	����	����1�����	������������ �������
��	��	!����	��
��
�3	��������	��������
?����	� �����+����+�	�������+���	�
����	���	�+��!�����
���	������� ��
!�
	�"�����
��22%2)%&#2)��	����	������ ����	�'�(��#2%#/%&#&#��	��*������	� ���
�(�+��	���#@%#)%&#&#-�!���������.��	���+��	���$& 0��������(�>�<����
	���"��.�(����
1��+��
����55)3445355//���	�'�(���
	��	��2#%#)%&#&#-�6	�0��������'�(���
	��	��#2%2,%&#&2��	��(������7��8��
�.��"�������0������	������������0.�	�!0�	����������� �����
�����������	��������������8����!�
	����	������� ��
!�
	�"�����
��#$%2)%&##/��	����	������ ����	�'�(��#$%&#%&##/��	��*������	� ���
�(�+��	���#$%&)%&##/-�!���������.��	���+��	���) 0��������0	�	����	���(�����������
	���<����1��+��
����)2$3@4235&&/���	�'�(���
	��	��#,%22%&#&#-�6	�0��������'�(���
	��	��22%@#%&#&#��	��(������7��8��
�.��-���+��	��=�

����=�������
 ��	���	��
�=�����!���������	����
 ��	���	��
�=�����!�������
�	���0�
���������
��0�
�7��
�
���"��.��������	������� ��
!�
	�"�����
��#/%#@%&##)��	����	������ ����	�'�(��#/%&2%&##)��	��*������	� ���
�(�+��	���#,%#@%&##)-�!���������.��	���+��	���2@ 0�������������
�������	���>���	.���
	���<����1��+��
����&2@35/$3$/&$���	�'�(���
	��	��#)%2$%&#&#-�6	�0��������'�(���
	��	��#2%#4%&#&2��	��(������7��8��
�.��-���+��	��=�

��*���1�(A�=(�"�0�1'0���*��	��.�=�� �	�B���0�	���9�'�1(��:'(;*��	��.�+�� �	�B�����	����	������� ��
!�
	�"�����
��#$%#,%&#&#��	����	������ ����	�'�(��#$%#)%&#&#��	��*������	� ���
�(�+��	���#,%2)%&#&#-�!���������.��	���+��	���/2 0��������0	�	����	���(�����������
	���<����1��+��
����,$$34,#32#&,���	�'�(���
	��	��#)%#,%&#&#-�6	�0��������'�(���
	��	��2&%&2%&#&#��	��(������7��8��
�.��"�����=(�C'�1���=�����	�0�	���9�'�1(��:'(;=�����	����	��
1�$&4&/@5�&������=�����(3@2

DEFGHIJGIK�HGLEHMN�NGOHLPGM�Q�MOKO�LRHHGILS�KHOLTUID



����������	�
�������
���������������������������

�	�����������������������������������	���������
��������������� �!�
������"�����#�������$� %� 
�����%�����&���
����� 
����'���
�(�)��
�*�(��+���������,-��,����.��������'��������������������/��%�+�� (�������'�������������������������(�����0
�1 ���"���
���&�����&���������+�
2����1 �
�������.�����23��2���
�(4��+��&���������+�
2����1 �
�������5&���6�7
�2
���5�����������(���
���

����������+��8����'+����
�9�5�����96�7
�2
��86�
�2 (���������������+�
2����+����
���/������ 
� �������% !�����������������*��(���$��������� !:��������+��0���
�(�&���
�7�(( �����'���
�(����;��/����������
���*��(���$���"�!��2
��������
����������2�
����������+�
2���5�;2;4���<�2�4�<����<���
4����;6��+�������4����������� ���������4��+���
������������(��������
���+�����������/�������;�*+������������+��&����7
�2
����(������( �����+������+�
2�����<�������(���������������
�4� 
� ������������������=�����*��(���$;����������	�
�������
���������������������������

�	�����������������������������������	���������
��������������� �!�
������"�����#�������$� %� 
�����%�����&���
����� 
����'���
�(�)��
�*�(��+���������,=-�,9���.��������'��������������������/��%�+�� (�������'�������������������������(�����0
�1 ���"��> �
��
("'3&>%���'�(���
����3���2
�����&���
�> �(��"�%"����*+��'�(���
����3���2
�����&���
�> �(��"�%"�����5'3&>%6���������� ��
��"����� ����!"��+��%�����������2����(�&���
> �(��"�'���
�(�)��
�������
��?�����
��������!� ���(����������	�
�������(�����
���4�����2����
�����������+�
��
��
�4�
��?������������4���������2��	��(���������������
�����������	�����;����������	�
�������
���������������������������

�	�����������������������������������	���������
��������-������ �!�
������"�����#�������$= %� 
�����%�����&���
����� 
����'���
�(�)��
�*�(��+���������,$�-,-�$$.��������'�����������=��������/��%�+�� (�������'������������-������������(�����0
�1 ���"���
���'��%���'�(�7����2 (�����%����7�
��(�����*+��'�(�7����2 (�����%����7�
��(�����!�������!�����������!� ����	�
�������(("�
�2 (�������������������(��������'�(���
��������������2(������!���;�3�����!�����������
�����	�
���"������������������
�(�����!����4������
�	��������	�
	��<����
�2 (���������	��������
�����+�������
 �������	�
�������(��
�2
������
���"�2�	���(�����������'�(���
���;*+��������	���������( ���+�@�
�� ������
��(������<����4���������������
�(��(��� ��4����������2
� �������� 
����<���
�4�������/�������
��(�����������	�
�������
�������$�������������������

�	������������$����������������������	���������
��������$������ �!�
������"�����#�������$� %� 
�����'�(���
������	�
�������(�7
����������2���"*�(��+���������,=�=,�9�-.��������'��������������������/��%�+�� (�������'�������������������������(�����0
�1 ���"���
����A�,'�%��3�0A������,'����3���
�������%�����5��A*��'B��6���,'����3���
����������������������	�
�������
���������������������������

�	�����������������������������������	���������
��������������� �!�
������"�����#�������$� %� 
�����%�����&���
����� 
����'���
�(�)��
�*�(��+���������,-��,����.��������'��������������������/��%�+�� (�������'�������������������������(�����0
�1 ���"���
���A*C���A3.���%���A�+�
�A�(�D�����7
�:�����%�����5��A*��'B��6A�+�
�A�(�D�����7
�:��������������������	�
�������
���������������������������

�	�����������������������������������	���������
��������������� �!�
������"�����#�������$� %� 
�����%�����&���
����� 
����'���
�(�)��
�*�(��+���������,-��,����.��������'��������������������/��%�+�� (�������'�������������������������(�����0
�1 ���"���
���
*'��-�$=9;�������7�2����,=�

EFGHIJKHJL�IHMFINO�OHPIMQHN�R�NPLP�MSIIHJMT�LIPMUVJE



��������	����
��������������������������������	������	������������������������������������ ��!����"�������#$%#&%'#'#������������ ������	����#$%#(%'#'#�����)�������� �������������#&%*(%'#'#
�!+�������,�����-�������.* ���������������������������������/�0�����/��1������&$$23&#2*#'&4����	������������#(%#&%'#'#
�5����1���/���	������������*'%'*%'#'#�������/�����6�7����,��"������)�48
����8
������!�/��9�������:���+/�����������	������	����!�/��9�������2���+/������������������ ��!����"�������#$%#&%'#'#������������ ������	����#$%#(%'#'#�����)�������� �������������#&%*(%'#'#
�!+�������,�����-�������.* ���������������������������������/�0�����/��1������&$$23&#2*#'&4����	������������#(%#&%'#'#
�5����1���/���	������������*'%'*%'#'#�������/�����6�7����,��"�����	44���8)����;�����//����!�/��������<������	������	��8��/�������������9���������!�������9��/���=�����������������1��!�������9������>=������1������/�����=�+��������=������+��������1����������������1����/���/�������1�������������/�����9�����//�=�������������������=�-8���//�=����������/,���//�=����:��+���9�!����������������� ��!����"�������#$%#&%'#'#������������ ������	����#$%#(%'#'#�����)�������� �������������#&%*(%'#'#
�!+�������,�����-�������.* ���������������������������������/�0�����/��1������&$$23&#2*#'&4����	������������#(%#&%'#'#
�5����1���/���	������������*'%'*%'#'#�������/�����6�7����,��"����?������?�@���������������>��9��,���!�����!����������1��?�@���������������>��9��,���!��1���������8����!+������!�������������1����/,�*(&#�����!�������������������*((AB��1���,���!���//�����+��1�!�����������������!��1��9���������������������������/��,B���������� ��!����"�������#3%#&%'#'#������������ ������	����#3%#(%'#'#�����)�������� �������������#.%#*%'#'#
�!+�������,�����-�������&A �������������!���������5�����+�������������/��/��1������(*$2A'32'3334����	������������*#%#*%'#'#
�5����1���/���	������������#*%*&%'#'*�������/�����6�7����,��"����)8
	��)������)����/����������������,���!)����/����������������,���!���������� ��!����"�������#3%#$%'#*&������������ ������	����*#%'*%'#*(�����)�������� �������������*#%'3%'#*(
�!+�������,�����-�������A ��������-�����/��1������.#A2$3&2$CAA4����	������������#&%'&%'#'#
�5����1���/���	������������*'%#.%'#'#�������/�����6�7����,��"��������	
6���	�����!��������
����������������� ��/�+/������1����������������� ��!����"�������*'%A*%'#*3������������ ������	����#'%#C%'#*C�����)�������� �������������#A%#$%'#*C
�!+�������,�����-�������'( ��������	����/��1������'#'2C$32'3(.4����	������������*#%#'%'#'#
�5����1���/���	������������#*%*&%'#'*�������/�����6�7����,��"������������!�����!�/�������,���!�����������!�����@���!���9�!��������!�������,���!��1��������������������
������/���//����������1�9��	/�!��������,���!��
��	�����!���1�/���9�����/�����B��������>���1����!��=���!�/�����=�����������!��������������
��	�����/�����B
��$'3'.ACB'��������9����2AA

DEFGHIJGIK�HGLEHMN�NGOHLPGM�Q�MOKO�LRHHGILS�KHOLTUID



����������	�
�������
���������������������������

�	�����������������������������������	���������
����� �� �����!"�#�
������$�����%��������� &�"
������'�(�)���������*���
+�,��-���������.�/�.�� /0��������1������������������!�2��&�-��",�������1�������������������������,�����3
�4"���$��&���.���"�,,$'1&�5!�1+5����0�����6����5�����	��'1&�'�
�������������	����
�������������,��$��-���-����-"����7���
�������,��6�
�����-�
6��68����������	�
�������
���������������������������

�	���������������/�������������������	���������
��������/�����!"�#�
������$�����%���������� &�"
������'�+�,��-���������.�/�.�� /0��������1������������������!�2��&�-��",�������1�������������������������,�����3
�4"���$��&���.���"�,,$9:;�<=><�;=?@�<=?AB;=CDE�;9CB;:?FGH�FIJKLMNOP�HPJQRSM������'�������'
��
����
$����"����"
�������',����+-������'
��
����
$����"����"
�������',��������#�������,"����
���
���������,�6����,�����T���"����"
���6����,����U�����,���#$����V��
����
�-�
�8����"����"
���6���������7�
��"��������-��%������&�������
����-������V������ ��V�����
��"�����6����-�����",��#������
�#"��������"��������"�,8�+-�����,�����"����7-�,����,(�
����(����,(��
�����2�"
�������,(���,(�����7���
��-����,����
��"��������6������������"������7����8����$�����-��#$�
��"��������-��6����
��"�����(�"�-�������,���
�T��,$�7��������������6�	�,���,���������.	�,���,���-�����,�U(��,"�6��(���,��������-�
������"����
����������,,$�-�W�
��"�����-"����-��,�-������-����	�
������8�+-��#$�
��"����
����-����
������7����
�4"���,$��������������
���,$�����-���,�����������������
�������
���
�����,�7,$(���
	��6������������"�"����"
���������,����6
�"��7���
��������������8����������	�
�������
������!�������������

�	�����������!����������������	���������
����!��!"�#�
������$�����%�������!�� &�"
��������(�5��8+�,��-������!��0��������1��������!��!�2��&�-��",�������1��������!���������,�����3
�4"���$��!��%������',���������X�����"����������2�,"��	��X����
���,��"���&�����������-������
�-�����,�������������,���,,�����������#"���������
����
��������-�����,,������,�����6�������������,6�������������,,��6�����������
	�������������������-���7�
���	��,�#,���������
����
�-�
�8����V��
�	��7�7���,����������-��������6�
���������"
�����-�����6-�(�������V���������(����,"���6�������������,,��6�����������
	���������������#,��-�����8�+-������6�
����
�	��7������,"���(�#"��7�
������,����������6��(�6����������(�6���,�����������(��,,��6��������(��"��(��"����#�,��
����
(��"�����
	�����������(���
	�����������(����8�+-�������#������,,��7��-��������6�
$��������
������������,������������YX�6-����Z�X����
���,�����
��Y(��
�X�X�8����V��X�X������
���
������"��4"�����������������
��
����
$�������#�"��������������������
��������-����$����,,$��
�������	�
�������,������
��(#"����$������-�7�"������"

����6�	�
������
���
������
�-��8����������	�
�������
������!�������������

�	�����������!����������������	���������
����!��!"�#�
������$�����%�������!�� &�"
��������(�5��8+�,��-������!��0��������1��������!��!�2��&�-��",�������1��������!���������,�����3
�4"���$���
�������X����1,����
��������2�,"��	��X����
���,�1,����
�����-������
�-�����,�������������,���,,�����������#"���������
����
��������-�����,,������,�����6�������������,�
$��,����
��������-���7�
���	��,�#,���������
����
�-�
�8����V��
�	��7�7���,�����������-��������6�
���������"
����-�����6-�(�������V���������(����,"����
$��,�����6�����#,��-�����8�+-������6�
����
�	��7������,"���(�#"��7�
�����,�����������
$��,����
�(��,����
�(�,�"��
$(�,�"��
����(��,�����6�,�"��
$(�7��-�[��
$����8�+-�������#������,,�7��-���������6�
$��������
������������,������������YX�6-����Z�X����
���,�����
��Y(��
�X�X�8����V��X�X������
��
�������"��4"�����������������
��
����
$�������#�"��������������������
��������-����$����,,$��
�������	�
�������,�����
��(�#"����$������-�7�"������"

����6�	�
������
���
������
�-��8
+1/����\�8�������'�6����.\�

>B]9;̂ _9̂ A�;9CB;:?�?9D;C<9:�̀�:DAD�Ca;;9̂ Cb�A;DC@=̂>



����������	�
�������
��������������������

�	����������������������������	���������
������������
����������������������� ���
���������� ��!"�#��$���������%��������&�������������'����$���#�������&������������������#�����(
�)��������
���*+,�,*-./*,*+�0./*,12*13�4,-56/*789:;<=>?@�A@:B?@C@D�EB?FG�HC:I>?@=����%(�������	�
�����	�
�������
�$�	����#���J�����(���#������%���"$����������	�
�����	�
�������
�$�	��%�����##�����������
�	�������#�������#�����##����
�	����
���$����
���#�����������������#����������
���
����$������#��K�
������
������

����K�	�
������#����!�&����#����
�������
�����
��
#���	��#��#��
����$������
��������������
���������#��K���������	�
�����&�#���
���!����������	�
�������
��������������������

�	�����������LM�LN�OLNP��������������	���������
����LN�NP�OLNQ�����
��������������������NRS ���
���������
��������������
���������#��K���������	�
�"�#��$���������%��������&��������LS�LN�OLNO��'����$���#�������&������������������#�����(
�)��������
�������%��"�������	�
�����	�
�������
�$�	��%��T��K�����
K
��������
�K��"��T"$����������	�
�����	�
�������
�$�	��%��T��K�����
K
��������
�K��"��T�����������
�	�������#�������%��"������������
�	����
���$����
���#������������������#����������
���
����$������#��K�
������
������

����K�	�
������#����!&����#����
�������
�����
��
#���	��#��#���
����$��������J���
������
����&���
�#�U��
�����&�#���
���!����������	�
�������
��������������������

�	�����������LM�LN�OLNP��������������	���������
����NO�PL�OLNP�����
��������������������NVO ���
�����������J���
������
����&���
�#�U��
�"�#��$���������%��������&��������LS�LN�OLNO��'����$���#�������&������������������#�����(
�)��������
���-.W13X�,*-.,+7�%������&Y��"Z�&���%��������&�������������������#�����K������������������������	�
���������$��"�'�����#�����[
�K
���\��#�����K
����]���
����������������
���$�����#�
�#�������������##�̂������$��%��T��K�����
K
��������
�K��"��T�[
�K
���\���#�����K
�����]���
���������������
���#��T��K����
�#������"�̂!����������	�
�������
������LN�LR�OLNR�����������

�	�����������LN�NN�OLNR��������������	���������
����LP�L_�OLNR�����
��������������������_P ���
������#������&��������	�
�������#�̀��#�$���
	����"�#��$������_NLa_SMaSMLL%��������&��������NL�LN�OLOL��'����$���#�������&��������LN�NV�OLON�������#�����(
�)�����������a�����##���"��%������������
K
�����"��T�����
K
��������
�K�����T�������#�����������#������������!����������	�
�������
������LS�PL�OLOL�����������

�	�����������LM�LN�OLOL��������������	���������
����LM�NM�OLOL�����
��������������������NS ���
������#������&��������	�
�������#�̀��#�$���
	����"�#��$������_NLa_SMaSMLL%��������&��������NL�LN�OLOL��'����$���#�������&��������LN�NV�OLON�������#�����(
�)�����������a�����##�����Y��&Y��"Z�
"&SOQOMP_!O������[�K����aP_

0./*,12*13�,*-.,+7�7*4,-5*+�b�+434�-W,,*1-X�3,4-c610



����������	
��������������������������������������������������������������
�� !"#!$�$�����������������%����&�	
�� !"'!$�$��������%�����������	������
��(!�"!$�$�)��*����������������%���
�"+ ,����
�����%����������&�������������-����./����.���
��$�'0$$+0(1+'�����&�	�������
�"�!"'!$�$�)�2��,.�%���%�&�	�������
�""!"(!$�$������	����������3����
�������4�//&����)/5
�����4�//&
���������������������6�����������������7��������������������������
��1!$"!$�"8����������������%����&�	
��1!$ !$�"8�������%�����������	������
��#!�'!$�"8)��*����������������%���
�"�( ,����
����*���-����.�����������/����.���
�� +�0 +#08"1'�����&�	�������
�"�!�"!$�$�)�2��,.�%���%�&�	�������
��"!"#!$�$"�����	����������3����
�)����%����������%����&	�,����)/5
���������&	�,
���������������������6�������������������6��������������������������
��(!"8!$�$�����������������%����&�	
��(!"#!$�$��������%�����������	������
��'!�$!$�$�)��*����������������%���
�8( ,����
������������������&�������������-����./����.���
��$�'08 10(+''�����&�	�������
�"�!�"!$�$�)�2��,.�%���%�&�	�������
��"!�1!$�$"�����	����������3����
�9������������,�����)/5
���������,�
������������������������������������7��������������������������
��1!�(!$�$�����������������%����&�	
��1!$+!$�$��������%�����������	������
��8!"�!$�$�)��*����������������%���
�8# ,����
��-����.�:�-�����,������/����.���
�� +�01 #0�+'(�����&�	�������
��8!$#!$�$�)�2��,.�%���%�&�	�������
�""!"(!$�$������	����������3����
�,���0����������)/	����,/�����)/5
,����)/	����,/�
��,�����������������%���������������.����%��6����%����;<�.�=��%����>�����6�����������%�*������������!$"# ����6����7��������������������������
��8!"(!$�$�����������������%����&�	
��8!$$!$�$��������%�����������	������
�"�!�#!$�$�)��*����������������%���
�8# ,����
���������������-����.�,�����������������/����.���
��'$ 0(1(0$$#(�����&�	�������
�"�!$�!$�$�)�2��,.�%���%�&�	�������
��$!�#!$�$"�����	����������3����
�,���0���������&��)�	/&����)/5

/�($1$8+ 7$��������6���	0+(

?@ABCDEBDF�CBG@CHI�IBJCGKBH�L�HJFJ�GMCCBDGN�FCJGOPD?



���������	
������������������������������������������������������������ �������!"#!$#%!%!����������������&��������!$#'(#%!%!�����)�&��������������������'!#%%#%!%!	��*����������������&����+! ,�����������	��������������������������-����.��������������.�����+!+/0"1/!0%"�����������������'!#%!#%!%!	�2��,�.�&���&�������������!%#!$#%!%'����������������3������ ���������
���
��
�	�4���������
���
��������������������������������������5������������������� �������!$#'(#%!%!����������������&��������!$#'(#%!%!�����)�&��������������������'!#%%#%!%!	��*����������������&����+! ,��������������&�����������������������)���6���������������������.�����1(!/"%'/""%(�����������������'!#%!#%!%!	�2��,�.�&���&�������������!%#!$#%!%'����������������3������ ��������,	
��
�	�4��������,	
�����������������������������&�������&����6�����6����5�����7��������������*������������������6���������&�.�8��&����������������&�.�8��&���9���������6��������6�����������6���5��.���6����������&���������6.�����*�����������.���&����9��.�.�8��&�������������:����������&��6����&������6�����;������*���6����&������6�����;�5������������������� �������!"#(!#%!%!����������������&��������!+#!'#%!%!�����)�&��������������������!<#'+#%!%!	��*����������������&����+$ ,�����������5��������������-����.�����.�����11</001/(%+'�����������������'!#!%#%!%!	�2��,�.�&���&�������������!'#''#%!%'����������������3������,���/�����������		��
�	�4��������		��������������������������������������������������������� �������!'#%%#%!'$����������������&��������!'#%0#%!'$�����)�&��������������������!(#'0#%!'$	��*����������������&����0< ,�������������������������������������������������������.�����$(!/<(0/"1!!�����������������'!#'(#%!%!	�2��,�.�&���&�������������!%#!'#%!%'����������������3������	����&����������&-�)=
�����
�	�4�����-�)=
�����������������������������������������5������������������� �������!1#'<#%!%!����������������&��������!1#%!#%!%!�����)�&��������������������!"#'1#%!%!	��*����������������&����%" ,�������-��*��&�����������������������-����.�����.�����	#������������������!$#''#%!%!	�2��,�.�&���&�������������''#(!#%!%!����������������3������,���/��������>)���>����
�	�4
��"%0%+(15%��������6����/(+

?@ABCDEBDF�CBG@CHI�IBJCGKBH�L�HJFJ�GMCCBDGN�FCJGOPD?



���������	��
����������������
�������������������������������������� ��������!"#$%#&!&!�������������'�����	��!"#$(#&!&!�����'������������	��������!)#&)#&!&!*��+���������������'����", -��������-�����.��/��'�������'�0�����1����2������"(!344)3&"""
�����	���������$!#$4#&!&!*�5��-�2�'���'���	���������!&#!$#&!&$���	���������6������� �����*70��0�*17�������*70����������������
�������������������������������������� ��������!%#!&#&!$8�������������'�����	��!%#!4#&!$8�����'������������	��������!(#$%#&!$8*��+���������������'����"& -���������������������������������9���2�-�������1����2������"(!38"83!&48
�����	���������!8#$$#&!&!*�5��-�2�'���'���	���������$$#4!#&!&!���	���������6������� ����:�	*��0�*17������:�	*����������������
�����������.���������������'�'�����2��:�����������9;�'�����������/������������������������������ ��������!"#&8#&!&!�������������'�����	��!"#4!#&!&!�����'������������	��������$!#$4#&!&!*��+���������������'����", -��������:�������������+����9���21����2������(($34&$34!!!
�����	���������!"#&8#&!&!*�5��-�2�'���'���	���������$$#$(#&!&!���	���������6������� �����-1�:�	*�����'��.����'�-���.��1�<�-�����=�1�<�
�����.:�����������-������'�1�<��
�����.������������������� ��������!"#&8#&!&!�������������'�����	��!"#4!#&!&!�����'������������	��������$!#$%#&!&!*��+���������������'����"( -��������:�����������������������9���2�-�����������������1����2������(($38(&38"!!
�����	���������!"#&8#&!&!*�5��-�2�'���'���	���������$$#$(#&!&!���	���������6�������>�������:�*�-��0�*17������:�*�-����������������
�����������.���������������'�'�����2��������?����������'�������'����.����.�����'�+������������?��-��������������������������������������+���2�'��2��������'�2;�'�������������'�2;�'����@������.����������.������6����'�+���2�����(�$$�����2�����������9���2��'�-�������'���12��������'����.����������'�����2��'�����������A�������A������������A��'����������������������������������������� ��������!,#$$#&!&!�������������'�����	��!,#$&#&!&!�����'������������	��������!"#&"#&!&!*��+���������������'����"( -��������:��.������������������������+����9���21����2������,,)3,8%3$%$$
�����	���������!8#&$#&!&!*�5��-�2�'���'���	���������$$#4!#&!&!���	���������6������� ����
�:���0�*17�
1�(&%&"4,�&�������.���	348

BCDEFGHEGI�FEJCFKL�LEMFJNEK�O�KMIM�JPFFEGJQ�IFMJRSGB



���������	�������
�������������������������������������������������	��� !" #�#����������������$������%	��� !" #�#������&�$����������%������	�!� #" #�#�'��(����������������$���	�)! *�����	����+����������������������,����-.����-���	��)�)/#0"/!!01�������%��������	�!� �) #�#�'�2��*�-�$���$���%��������	��! #3 #�#!�����%�������
��4�����	��������**�'��5�'.6	�������**�'	�������
�������������������������������������������������	��! "� #�#����������������$������%	��! "! #�#������&�$����������%������	��1 �7 #�#�'��(����������������$���	�07 *�����	�����������������������������,����-.����-���	��3"�/#3!/�3#��������%��������	�!� !" #�#�'�2��*�-�$���$���%��������	��# �! #�#!�����%�������
��4�����	�������5*��'����*��5�'.6	�5�5'��%'	��������������������������������8�����������*�����(�����������������9-�����5�����������������������(�����-��&������$��8����$�(����8���7����������:������������������������	�" "� #��7�2$��*�������������������������������$/������$������������$�8��-���������2$��
���������$��8����$�(���-��.*�:��������������������������	�) !) #�!)�������������������������	��" "� #��7���������������$������%	��" "! #��7�����&�$����������%������	�!� #" #��7'��(����������������$���	�#�0 *�����	��' �.����-���	��' ��������%��������	��7 !� #�#�'�2��*�-�$���$���%��������	�!# #� #�#������%�������
��4�����	�'����$����������$,&*��5*��'����*	��,&*	�*������'��(������;�$�������<�������$���$��8����$�*����8��.��+�*���:�������������������������	��) �0 #�#����������������$������%	��) !� #�#������&�$����������%������	��7 #� #�#�'��(����������������$���	��� *�����	������������������(���<��+�.����-���	��0#0/13�/"3!)�������%��������	�!� �! #�#�'�2��*�-�$���$���%��������	��! !� #�#!�����%�������
��4�����	�*��/���������
��5*��'����*	���������*��$�<�����
������*��$�<�����
���������������8�����������:�������������������������	��) !" #�#����������������$������%	��) !" #�#������&�$����������%������	��7 #7 #�#�'��(����������������$���	�)� *�����	����������������������������(���<��+�.����-���	���!�/13�/3!�3�������%��������	�!� �7 #�#�'�2��*�-�$���$���%��������	��! #3 #�#!�����%�������
��4�����	�������
��5*��'����*��;.6	���������������8��������$�������$������9��$���$��������$�(���-���������������8����:�������������������������	��! �! #�!7���������������$������%	��! !3 #�!7�����&�$����������%������	��" �) #�!7'��(����������������$���	�3! *�����	����8�����8�=������������������.����-���	��#!"/1)"/)�07�������%��������	�!� �) #�#�'�2��*�-�$���$���%��������	��! #3 #�#!�����%�������
��4�����	������
.�0#1#)"3:#��������8���%/"7

>?@ABCDACE�BAF?BGH�HAIBFJAG�K�GIEI�FLBBACFM�EBIFNOC>



��������������	
��������������������	���������������������������������������������������������������������� �������������!������������"��#����������������$%������������������&�����
�'()'*)+'*,%����%���������������%-
�'()+.)+'*,%����/������������-������
�'0)++)+'*,����������%�������1�����
�.0 ������
��������������2���%���������	����"���
��+*34,50430''������%-�#������
�',)+.)+'+'��6����"��������%-�#������
�'*)'7)+'+*%����-�������2��8�����
�&����������������#���2�/�	9���
��/��"����:����������������	"�������;�������������������3'!�+'*+�������������� ��;�����������������������������#�������"�����������������������������"�������$�	"���"����������������������������;�"��������������#�������"�����������������������������������������$����������������������������"�������;����6�������������������������������������������#��������������</�=���>������������/��!�*,53?����;�������"���������������������#��-������!�-�������>�����@�����#�������A����!�����������������#������%�������������:�����9����"%������������������&�����
�'7)3')+'*+%����%���������������%-
�'7)*5)+'*,%����/������������-������
�'.)+,)+'*,����������%�������1�����
�7+ ������
��������������#������%�������������:�����>�� �	����"���
��(+(47.04(,53������%-�#������
�*')*+)+'+'��6����"��������%-�#������
�'*)+.)+'+*%����-�������2��8�����
����1������:������������������9/
������������������9�B�������/�������������������������������������������"�B�������������������������������!������������"��#�����������������$%������������������&�����
�'()'*)+'*,%����%���������������%-
�'()+.)+'*,%����/������������-������
�'0)++)+'*,����������%�������1�����
�.0 ������
��������������2���%���������	����"���
��+*34,50430''������%-�#������
�',)+.)+'+'��6����"��������%-�#������
�'*)'7)+'+*%����-�������2��8�����
�&����������������1�	
������������������1�	����������������������������������������������������������� ����������������������������������������� �"�����������!������������"��#�����������������$%������������������&�����
�'()'*)+'*,%����%���������������%-
�'()+.)+'*,%����/������������-������
�'0)++)+'*,����������%�������1�����
�.0 ������
��������������2���%���������	����"���
��+*34,50430''������%-�#������
�',)+.)+'+'��6����"��������%-�#������
�'*)'7)+'+*%����-�������2��8�����
�&������	��/�	������������
������/��������������������������"���"����"��������������������������������$%������������������&�����
�'3)+.)+'+'%����%���������������%-
�'7)*7)+'+'%����/������������-������
�'5)'*)+'+'����������%�������1�����
�50 ������
��#��������9����"��������	����"���
��3+340,'450'(������%-�#������
�*')',)+'+'��6����"��������%-�#������
�'*)+.)+'+*%����-�������2��8�����
���������1�	�������1�%�
��#�����������������1�������������������	�� 1���������������������� ������������������������������$%������������������&�����
�'*)+*)+'*5%����%���������������%-
�'7)*,)+'*5%����/������������-������
�'.)*')+'*5����������%�������1�����
�+* ������
��#�����������������2���%���������	����"���
��3*'4.+74++3(������%-�#������
�*')'5)+'+'��6����"��������%-�#������
�'*)+.)+'+*%����-�������2��8�����
����1������:������
	#(+7+53.$+������:�����-47'

CDEFGHIFHJ�GFKDGLM�MFNGKOFL�P�LNJN�KQGGFHKR�JGNKSTHC



���������	
������������������	����������������������������������������������������������������������������������������	���� !���������"���#����$��������%&'(('(%)*!����!��������"������
!+��%&'(,'(%)*!����-��������"�����+�.������%/'(0'(%)*��#1������!��������.������/2 ����������������������	�����3����!�.���#�������.�������2/(420%4(2/,�����
!+����������)%'),'(%(%��5������������
!+����������%('%)'(%()!����+�������3��6�������$�����������++���
���������������������������������������������������������������������������������������������������������� !���������"���#����$��������%/'(0'(%)*!����!��������"������
!+��%0',%'(%)*!����-��������"�����+�.������)%'%('(%)*��#1������!��������.������/& ��������������������������3����!�.���#�������.�������,)%4/)74(*0,�����
!+����������)%'%2'(%(%��5������������
!+����������%('%)'(%()!����+�������3��6���������#�4��������-�!
+�������8���9��-�!
+������9��3�����������������������������������������������������:��������������������9�����#������������1��� �����������:���������������
�"����#������9��������������1���������������������;�������#���������������;�������<����������������.�����#�����6������1�����.����/ ))���������������������������������������� �������������9�����#��������������������#�����������=.��#���=����.�������=������������#��������"����� !���������"���#����$��������%7')%'(%(%!����!��������"������
!+��%7')('(%(%!����-��������"�����+�.������)%'(,'(%(%��#1������!��������.������0( ���������-�������������
�"����#���������������.�������22*4/02407(,�����
!+����������%7'%&'(%(%��5������������
!+����������))',%'(%(%!����+�������3��6�������$�����-�+>�������8�����-�+>��������������������������������������������.��#��������������-����������� !���������"���#����$��������%*'(/'(%)7!����!��������"������
!+��)%'%&'(%)7!����-��������"�����+�.������))'%('(%)7��#1������!��������.������(* ���������9�1����?�����!�.���#����?�����-�����#�������.�������&)24&0,4//&0�����
!+����������%*'(,'(%(%��5������������
!+����������%)'))'(%()!����+�������3��6���������#�4��������-
+�
!������8���9��-
+�
!�����9��3��������������9��������������� !���������"���#����$��������%0'(7'(%(%!����!��������"������
!+��%0',%'(%(%!����-��������"�����+�.������%0',)'(%(%��#1������!��������.������) ���������-�������������
�"����#���������������.�������(%*4,7)4)%*&�����
!+����������%0'(&'(%(%��5������������
!+����������))',%'(%(%!����+�������3��6�������$�����-���������8�
��/(&(0,2 (������9�����+4&)

@ABCDEFCEG�DCHADIJ�JCKDHLCI�M�IKGK�HNDDCEHO�GDKHPQE@



���������	�������
��������������
����������������������������������	���� ��!�!����������������"����#�$	��%��!�!�!��������"����������$�&����	��'� (�!�!��)�*���������������&"���	�+, -�)���	���������)����.����/���&�������0���&/���	��+%�12,!1��'������#�$��������	��'� 2�!�!���3��-�/�")��"�#�$��������	� !��+�!�!������$�������
��4)����	���������0#$#5�����05	��������0#$#5	�������
����������6��������6��������6�������/��#������������.����/������7�������������������������	��+� ,�!�!����������������"����#�$	��+� ��!�!��������"����������$�&����	��+�, �!�!��)�*���������������&"���	� % -�)���	�������������)����.����/���&�������0���&/���	��', 1+2%1 !2+�����#�$��������	��2�!,�!�!���3��-�/�")��"�#�$��������	�� �  �!�! �����$�������
��4)����	���������������05	��-0�����	��-����8�/�$�&����"������������������6�������9�6�)�"��6��)�"������6�����9������������"�����&����)���7�������������������������	�� ��2�!� +���������������"����#�$	�� �  �!� +�������"����������$�&����	��,��!�!� +�)�*���������������&"���	��� -�)���	����&����)������&�����������#����������������6�����0���&/���	��+�+1!�,1(!%2�����#�$��������	��'� 2�!�!���3��-�/�")��"�#�$��������	� !��+�!�!������$�������
��4)����	�����&"����������"�-0�����	�������"���"��&�����6���"��6��)�"�-����6��0��9�-�����"��6��)�"������6�����9������������"�����&����)���7�������������������������	��2����!� 2���������������"����#�$	��2��2�!� 2�������"����������$�&����	� ��, �!� 2�)�*���������������&"���	��! -�)���	����&����)������&�����������#����������������6�����0���&/���	��+�+1!�,1(!%2�����#�$��������	��'� 2�!�!���3��-�/�")��"�#�$��������	� !��+�!�!������$�������
��4)����	�����&"����������"�#���������05	������#����	�������
������������������������7�������������������������	��+�!2�!�!����������������"����#�$	��+�,��!�!��������"����������$�&����	� �� ,�!�!��)�*���������������&"���	�+� -�)���	������)����������&������6����0���&/���	���,�1!%�1 (%+�����#�$��������	� ��!��!�!���3��-�/�")��"�#�$��������	��!��'�!�! �����$�������
��4)����	�������$���#�����05	:��;-:0#��$���#	���������:�")������-��������)&��������)����"����1&������)���&���7
0�%!(!+,�7!��������6���$1(!

<=>?@AB?AC�@?D=@EF�F?G@DH?E�I�EGCG�DJ@@?ADK�C@GDLMA<



����������	�
�������
���������������������������

�	�����������������������������������	���������
�������������� !�"�
������#�����$�������%% &�!
�����'��(�)�*�
���+���#,�(��)������%�-.��-.�--�/��������*���������%�������� �0��&�)��!(�������*�������������������������(�����1
�2!���#�����!�((#/$&,�3�� �����/�������$���
+
�!���&��
�+��,��4�*(���!��3
��+��*�!��#�$���
+
�!���&��
�+��,��4�*(���!���5/$&,67����������	�
�������
�������%�������������������

�	���������������8�������������������	���������
�������������� !�"�
������#�����$�������%� &�!
�����'��(�)�*�
���+���#,�(��)������%�-.��-.�--�/��������*���������%�������� �0��&�)��!(�������*�������������������������(�����1
�2!���#��9!�
��
(#$&,�3�� �����/�������$���
+
�!���&��
�+��,��4�1���(�����3
��+��*�!��#�$���
+
�!���&��
�+��,��4�1���(������5$&,67����������	�
�������
�������%�������������������

�	�����������������������������������	���������
�������������� !�"�
������#�����$�������%% &�!
�����'��(�)�*�
���+���#,�(��)������%�-.��-.�--�/��������*������������������ �0��&�)��!(�������*�������������������������(�����1
�2!���#��9!�
��
(#:/�*���*3$ ,;��&�:/�*����������
�/�������1���(�����/�������(!�����"�	�+
�!������4�<�!���
+
�!������4�������(���!�������7����������	�
�������
���������������������������

�	�����������������������������������	���������
��������-����� !�"�
������#�����$�������%8 &�!
�����:(���
�*�!��#�'��(�)�����'!����&�
	����,�(��)������8��.%-8.����/��������*������������8����� �0��&�)��!(�������*������������-������������(�����1
�2!���#��&���.���!�((#:/$��&�*3$ ,;�*$:��:/$��&���*$:��1���(��#�/���:(!����*�!��#�*$:��:
�+
�������(�����7����������	�
�������
���������������������������

�	������������-����������������������	���������
�������������� !�"�
������#�����$��������- &�!
�����:(!����*�!��#���	�
�������(�'��(�),�(��)������8��.���.��88/��������*������������������ �0��&�)��!(�������*�������������������������(�����1
�2!���#���
����=��&=���*3$ ,;�/$&,��=��&=�����/�����+����$���
+
�!���,��4�*(���!��&������	�
�����*�!��#�$���
+
�!���&��
�+��,��4�*(���!��&�����5/$&,67����������	�
�������
���������������������������

�	�����������������������������������	���������
�����8�������� !�"�
������#�����$�������%� &�!
���������
�����������	�
�������(�'��(�),�(��)�������8�.�8�.8�88/��������*������������8����� �0��&�)��!(�������*�������������������������(�����1
�2!���#��9!�
��
(#
,*��-�%�87�������:�+����.-�

>?@ABCDACE�BAF?BGH�HAIBFJAG�K�GIEI�FLBBACFM�EBIFNOC>



�����������	�
���������������������������������������������������������������������������������������	���������������������
� !"# "$ $ 	���	����%����������	�
� !"##"$ $ 	���&���%���������'����
� ("$ "$ $ )��*�����	��������'���
�+ �����
��	'�����������������������,���-��'-��
��.(#/!(0/( ((������	��1������
� ."# "$ $ )2����-������	��1������
�#$"$0"$ $ 	���������3�4����
�5��������%1�%&�)�6�16�)�7
1���%1�%&�)�6
����2�������1���/�'������������������8-�������-���9�����������'����������-�9����������������-������������	���������������������
� $"#0"$ $ 	���	����%����������	�
� !"!#"$ $ 	���&���%���������'����
� :"#("$ $ )��*�����	��������'���
�+: �����
������������1�������������������&���������'-��
��.#:/0+(/0; :������	��1������
�# " $"$ $ )2����-������	��1������
� #"##"$ $#	���������3�4����
�5�������&���%1�%&�)�6
��&�����,�9�������&��������3������������%���*��������-���-���-�9�����������������������/�-�9��������������������������<������������������������<8�������������	���������������������
� $"$;"$ $ 	���	����%����������	�
� !"!#"$ $ 	���&���%���������'����
� :"#+"$ $ )��*�����	��������'���
�+0 �����
������������1�������������������&���������'-��
��.#:/0+(/0; :������	��1������
�# " $"$ $ )2����-������	��1������
� #"##"$ $#	���������3�4����
�5��������%)�=�)��6�16�)�7
1�>%��%)�=�)��6
��1�>%�3������������1�'���������������	���������������������
� 0" ;"$ $ 	���	����%����������	�
� 0" ("$ $ 	���&���%���������'����
�# "$$"$ $ )��*�����	��������'���
�+0 �����
������=�����1�������������������,���-��'-��
��)"%������	��1������
� +"$0"$ $ )2����-������	��1������
�##"#:"$ $ 	���������3�4����
�������%)�=��)%�	�)6�16�)�7
>��&�����%)�=��)%�	�)6
��,�9�������&�������>������-������������������������������������������<��������8����-������"��������<�-�9����������������-������<-�9�������8������������<�����8����������������"-�������	���������������������
� 0" ;"$ $ 	���	����%����������	�
� 0" ("$ $ 	���&���%���������'����
�# "$:"$ $ )��*�����	��������'���
�0$ �����
������=���������1������3���	'�������,�9�������&��������	���������'-��
��. ./!0+/! ;#������	��1������
� +"$0"$ $ )2����-������	��1������
�##"#:"$ $ 	���������3�4����
�5��������%)�	���6�16�)�7

�1:$;$+!(�$������>�����/;;

?@ABCDEBDF�CBG@CHI�IBJCGKBH�L�HJFJ�GMCCBDGN�FCJGOPD?



�����������	
����������������������������������������������������������������	 !�"��������#����������������������������$������������$����������#�����������$�������������%�%�#������������$��&#���'�#�����$����������������������(��	)*�"���������������#�������������������'�������#����������������	 !��������$��	)*�#�����������#�����������$���������������������&�����������������$��������+������������$�����,�����&$���������'�������$���������-���#�����'�+����������������$������'�������������������������������.�(�/�����������0������1����"����������������&��'������������������������������������������2����&�3��������������.�����$����"��.�����$�������+���������������$�������������������������������(4�����'�
����������5��������67-6)-8686�����������������	�0��67-68-8686������������������0�#������6!-)9-8686��������'��&�����/#�����*: ����������������������������������������������#�������7);"::!"887!1���	�0�2�������6!-:)-8686��<������������	�0�2�������)8-)9-8686���0������=��,����&��>������&1=�������	
����������?����=�����������������2����&�������?����=��������(�����'�
����������5��������69-)!-86)!�����������������	�0��69-89-86)!������������������0�#������67-);-86)!��������'��&�����/#����� 7 �����������#��������'�������������������#�������7);"::!"886;1���	�0�2�������)6-):-8686��<������������	�0�2�������68-6)-868)���0������=��,����&��5����������	
��2��1�@���1��������������@������1�����������������'����1�@������������������������+��������������2����&��'���������%��A�����������(��������������������������'����������$��#�������$�������������������������������&#����������(����������+������������&#����������&����#�����B���+����$�������'���������������1�@�����(�����'�
����������5��������6*-)9-8686�����������������	�0��6*-)7-8686������������������0�#������6;-8;-8686��������'��&�����/#�����* �����������#��������'�	���������������������#�������! !" 6 "7!*91���	�0�2�������)6-):-8686��<������������	�0�2�������68-6)-868)���0������=��,����&��5����������	
��2��������	������������2���1�������������������������������������������.����������������#��A�����#������������#��#������������������+����������������������������������&������������+��&����������������������������������@�����(�����'�
����������5��������6:-8:-86)6�����������������	�0��67-) -86)6������������������0�#������6*-6;-86)6��������'��&�����/#�����89 ������������������2����&���#��������'�	���������������������#�������7);"::!"8:*)1���	�0�2�������6!-8 -8686��<������������	�0�2�������)8-)9-8686���0������=��,����&�����/#����@���������=0��2��2��2�/��C�2/@������=0��2��2��2����2/@��=�����&�1������2�#�'�������������'�
����������5��������6!-6:-8686�����������������	�0��6!-6 -8686������������������0�#������)6-88-8686��������'��&�����/#�����*! ������������=��������2����&���#��������'�	���������������������#�������9) "8 8":!;71���	�0�2�������6*-8!-8686��<������������	�0�2�������))-)7-8686���0������=��,����&��5����1/�������=0��2��2����1�������������=�������������������'���.�������������������������.��������������������=�������������&(
�27898*: (8������@���
0"9 

DEFGHIJGIK�HGLEHMN�NGOHLPGM�Q�MOKO�LRHHGILS�KHOLTUID



����������	�
�������
���������������������������

�	�����������������������������������	���������
����������������� �
������!�����"��������� #��
���������
������$��%� &���'��&�(�#���)
��������*����!+�&��(������,�-.�-�./���0��������*���������1����������2��#�(���&�������*������������3������������&�����)
�4����!�����"������%&�����"#+�#���)���*5#*$���"���
6
�����#��
�6��+��7�5���
������"���
6
��������
�6�����7�������&����������#���)
�������������!8����������	�
�������
����������/����������������

�	���������������-�������������������	���������
��������3�������� �
������!�����"��������� #��
���������
���������%� &���'��&�(+�&��(������,�-.�-�./���0��������*���������1����������2��#�(���&�������*������������3������������&�����)
�4����!��9��
��
&!#���:$�9"5��*$"�+;�"#+�#���:$�9"5����#���:��4����*�8�"#+��&�����6��������
6
��������
�6�����7�&������������#���:��4���������!8����������	�
�������
�������3�������������������

�	������������3��3�������������������	���������
�����1����������� �
������!�����"��������- #��
�������	�
�������&�'��&�(�����
�����+�&��(���������0��������*��������������������2��#�(���&�������*�������������������������&�����)
�4����!��#���.�����&&!#���0"5#�$<5#%$�*$"�+;�*"%��#���0"5#�$<5#%$���*"%��)���&��!�0���*����)���&��!�0���8����������	�
�������
�������1��1����������������

�	�����������������������������������	���������
��������3�������� �
������!�����"�������1- #��
�����#���0����$ �����*����!�%� &���'��&�(�����
�����+�&��(��������-.1��.--�30��������*��������������������2��#�(���&�������*�����������/�������������&�����)
�4����!���
���#�����+�$�*$"�+;�<5�#�����+�$���<��������5�	����
!0�������&�����'�=�
���������
��&��<��������%&��>�(�=�
�����?�����6���
���
�>���������
6
��������
�6�����7�8����������	�
�������
���������������������������

�	�����������������������������������	���������
�����,��,�������� �
������!�����"�������3, #��
�����#���������*����!���	�
�������&�'��&�(�#�
	�������	�����+�&��(������3-�./3/.����0��������*��������������������2��#�(���&�������*�������������������������&�����)
�4����!�������&&!0"#+�#�����+�$���)��&�0��7�0�����&�����6����&��7��6�����
6
��������
�6�����7�������&����������#��������������!8����������	�
�������
�������/�������������������

�	������������/����������������������	���������
�����-����������� �
������!�����"�������3� #��
�����#���������*����!���	�
�������&�'��&�(�#�
	�������	�����+�&��(������3-�./3/.����0��������*��������������������2��#�(���&�������*�������������������������&�����)
�4����!��#���.�����&&!#��+��<��<����*$"�+;�
+*3�,�1/-8�������%�6����.,3

@ABCDEFCEG�DCHADIJ�JCKDHLCI�M�IKGK�HNDDCEHO�GDKHPQE@



�����������	�
	�
��������������������������������������������������������������������������������� �������!"������#����������$��������%&'%(')%**"���"�������� ����"
��%&'%&')%**"���+ ������������
�,������*%'%-')%**�.�/������"�������, ����)( ��.����������	�/����.�����./����������"�,����������,�������(%012(21(*2-�����"
���������%('**')%)%��3������ .�� ��"
���������**'4%')%)%"��
���������5.����������, �������� ���������
���6���7���������������
�����.,��������������.,�������������"������#����������$��������%0'%(')%)%"���"�������� ����"
��%0'*)')%)%"���+ ������������
�,������%-')-')%)%�.�/������"�������, ����-2 ��.������"�,��������������������������������,�������8%(1&*(1*&-4�����"
���������%('**')%)%��3������ .�� ��"
���������**'4%')%)%"��
���������5.������$�����9�����������������
�����9��������1��.�����:���������������
�,�����������������,���� ������ ���:����.� �����.� ����������:�!���������������������������., �� �/��������.���!��:����.� �����.� ����������:�������;��� �� �/������"�,����������������������������!"������#����������$��������%4')&')%%0"���"�������� ����"
��%4'4%')%%0"���+ ������������
�,������%8')*')%%0�.�/������"�������, ����)) ��.��������������$�����<����"�����������,�������8%(1)201)2%%�����"
���������%4')4')%%&��3������ .�� ��"
���������%2'))')%%&"��
���������5.����������, �������� ��������������
�����6������������������������:����.� �����.� ����������:������� ��������������.���!"������#����������$��������%4'%4')%*8"���"�������� ����"
��%4'%0')%*8"���+ ������������
�,������%4'*(')%*8�.�/������"�������, ����*4 ��.������"�,��������������������������������,�������8%(1&*(148*-�����"
���������%('*&')%)%��3������ .�� ��"
���������*)'%-')%)%"��
���������5.����������, �������� ����=6�����>+������?� �.��+����������������?� �.������������������@�����. ����.� �����.� ����������:������!"������#����������$��������%-'4%')%)%"���"�������� ����"
��%-'4*')%)%"���+ ������������
�,������*%'*2')%)%�.�/������"�������, ����-- ��.�����������������=���������"�,����������,�������8%(10401-2&8�����"
���������%-')(')%)%��3������ .�� ��"
���������**'*2')%)%"��
���������5.���������.����������
�>��6���7�������������
�>����������������������������������������!"������#����������$��������%*')*')%*-"���"�������� ����"
��%)'))')%*-"���+ ������������
�,������%0')4')%*-�.�/������"�������, ����&% ��.������������.?���.��������������������������,�������(4*18281)-2*�����"
���������%('**')%)%��3������ .�� ��"
���������**'4%')%)%"��
���������5.������$������������6���7�
��2)8)-40!)����������#
18-

ABCDEFGDFH�EDIBEJK�KDLEIMDJ�N�JLHL�IOEEDFIP�HELIQRFA



�����������	�������
��������������
�����������������������������������	� !"#$"% #&���������������'����(�)	� !"#*"% #&�����+�'����������)������	� ," *"% #&-��.����������������'���	�$# ������	���/��������������������������)��������+���0����������/���	��$1 2%%$2$&,*�����(�)��������	� ,"##"% % -�3����/�'���'�(�)��������	�##"1 "% % �����)�������
��4�����	�������5��-5��5�-�6	������5��-5	�����7�0���'��0����'������0�����7�������0�������7�0���'��0����'������0�����7������������'������������������������������������������	� !" 8"% #*���������������'����(�)	� !" !"% #*�����+�'����������)������	� ,"#1"% #*-��.����������������'���	�!, ������	������������������������������(������������+���0����������/���	��& &2&,82!&& �����(�)��������	� ,"%$"% % -�3����/�'���'�(�)��������	�#%"#8"% % �����)�������
��4�����	�9�������������5��-5	����'��0����'������0�����7���'��0����'������0�����7������������'������������������������������������������	� ,"%$"% % ���������������'����(�)	� ,"%!"% % �����+�'����������)������	� *"#!"% % -��.����������������'���	�%# ������	������������������������������(������������+���0����������/���	��& &2&,82!&& �����(�)��������	� ,"%$"% % -�3����/�'���'�(�)��������	�#%"#8"% % �����)�������
��4�����	�9���������5-5+���5�-�6	������5-5+�	�������
��������������
����������������������������������	� &" &"% % ���������������'����(�)	� &" ,"% % �����+�'����������)������	� *"%$"% % -��.����������������'���	�&* ������	�������������������
���:�(���0����������������������������/���	��& &2$!$2##&8�����(�)��������	� *"#!"% % -�3����/�'���'�(�)��������	� #" 8"% %#�����)�������
��4�����	������������5-5+�	�����7�0���'��0����'������0�����7�����������0�������7�0���'��0����'������0�����7������������'������������������������������������������	� &" #"% % ���������������'����(�)	� &" %"% % �����+�'����������)������	� *"#&"% % -��.����������������'���	�&& ������	���������������������/�������������/���	��& &2$!$2!$!$�����(�)��������	� *"#!"% % -�3����/�'���'�(�)��������	� #" 8"% %#�����)�������
��4�����	�9�����������-;�������5�-�6	��������-;�����	�������
�������������������������������������������������	� %" 8"% % ���������������'����(�)	� %" $"% % �����+�'����������)������	� 8"#$"% % -��.����������������'���	�& ������	���������������������������������(���������������������������/���	��% *2$%$2!&$#�����(�)��������	�# " %"% % -�3����/�'���'�(�)��������	� #"%$"% %#�����)�������
��4�����	����������()��5�-�6	 ��!%8%&1$�%��������0���)28,

<=>?@AB?AC�@?D=@EF�F?G@DH?E�I�EGCG�DJ@@?ADK�C@GDLMA<



���������������	
�����	������
��������	
�����	������
���������
������
	��������
�����������
�����
���
����
�������� !" !�!����
������#����
	����������� !$ !�!����
�%�	
�#����
�����
&������$ '( !�!�)��*
������������&	��
��++ ����
�������
��,������������
�����-
���.��
����
��
�
&.�
����(�/$!!/+���0��������,��������$ !� !�!�)
1����.
	��
	�����,�������'! '2 !�!�������
�
��
�3�
4�
������
��/#���������-#%#�,5�)�6�,�7#���-#%#���,�7#�3��������0���,�&����������
����
�����
���
����
�������$ '' !�!����
������#����
	����������$ '! !�!����
�%�	
�#����
�����
&�����'� !" !�!�)��*
������������&	��
��+� ����
����
.����,������
&����
������������
�����-
���.�
�
&.�
����(�/�!+/$�!�0��������,��������$ '' !�!�)
1����.
	��
	�����,�������'' '" !�!�������
�
��
�3�
4�
���������
���8)8�6�,5�)�6�,�7#���8)8�6���,�7#�3��������0���,�&������������������
�����
���
����
�������+ '2 !�!����
������#����
	����������+ '" !�!����
�%�	
�#����
�����
&������9 !9 !�!�)��*
������������&	��
��+� ����
����
&����
������1�����*�����
��,�����
�
&.�
���+"�/(�!/�($'0��������,�������'� '( !�!�)
1����.
	��
	�����,��������! �' !�!'������
�
��
�3�
4�
���������
���0#���,5�)�6�,�7#���0#�����,�7#�3��������0���,�&��&��������������
����
�����
���
����
�������$ �" !�!����
������#����
	����������$ �" !�!����
�%�	
�#����
�����
&�����'� !" !�!�)��*
������������&	��
��$' ����
��������
�,������������
�����-
���.��
����
����������
�
&.�
�����9/"!2/+2��0��������,��������$ �" !�!�)
1����.
	��
	�����,�������'' '" !�!�������
�
��
�3�
4�
���������
���50�%)��,5�)�6�,�7#���50�%)����,�7#�3��������0���,�&������������������
�����
���
����
�������2 !( !�'$���
������#����
	����������2 !� !�'$���
�%�	
�#����
�����
&������" !� !�'$)��*
������������&	��
��"' ����
�������������������
�����-
���.�
�
&.�
���!�9/�((/�"((0��������,�������'� '( !�!�)
1����.
	��
	�����,��������! �' !�!'������
�
��
�3�
4�
���������
���)���#�,5�)�6�
�,"!2!+(��!������7��
���/29

:;<=>?@=?A�>=B;>CD�D=E>BF=C�G�CEAE�BH>>=?BI�A>EBJK?:



���������	
���������������������������������������������������������������������� �������������������!"�����������# �� ���� ����$����%����������� �&�$����� �������������'�(���������������'�(�����)��������������������'�(���*��%�����+&�����*�,�$���%������������-.)/-)0-0-&����&����
���$�������&	��-.)00)0-0-&����1����
���$�����	�������/-)-2)0-0-��%!����*�&�"������������.2 3����������������4����"���$����%����������� �&�$��������� ������2-56758602/9:����&	�4��������/-)/;)0-0-��<��3� ��������&	�4��������-0)-/)0-0/&����	������=��>����"��?�������":=������	
���@�$�����"��*�@�������
!������������@�����$��3�����������4����"�@�$�����"��*�4������@�������
!�������������@�����$��3���+&�����*�,�$���%������������/0)-/)0-//&����&����
���$�������&	��/0)-/)0-//&����1����
���$�����	�������-/)/;)0-/0��%!����*�&�"������������8; 3����������$����%����������� �&�$��������� ������2-56758602/9:����&	�4��������-;)09)0-0-��<��3� ��������&	�4��������-/)//)0-0/&����	������=��>����"�������������������:�3�������	
���:�������*������������������4�������3�����������4����"�������������3������������4�������3����':�3�(+&�����*�,�$���%������������-5)0;)0--2&����&����
���$�������&	��-7)08)0--2&����1����
���$�����	�������-.)9/)0--2��%!����*�&�"������������9. 3����������$����%����������� �&�$��������� ������2-56758602/9:����&	�4��������-2)-8)0-0-��<��3� ��������&	�4��������//)09)0-0-&����	������=��>����"�������������������1�&��
3��������	
���1������������������%�:���������������!���� ���� ������*��"������ ����$����%����*��%������������<������������������������������ ���$����%����������� �&�$�����1������������������%����������� �������������� ����������������������%���������������*�%�������#����� ���� ����� ��4����"+&�����*�,�$���%������������-.)/-)0-0-&����&����
���$�������&	��-.)00)0-0-&����1����
���$�����	�������/-)-.)0-0-��%!����*�&�"������������.. 3����������������4����"�	�������1�����%����
����"����� ������2-56758602/9:����&	�4��������/-)/;)0-0-��<��3� ��������&	�4��������-0)-/)0-0/&����	������=��>����"��?�������"�3�������	
��������������������4�����3����:����������4����"�����������������������3������������3����'�3�()�����������������4�����3����:��+&�����*�,�$���%������������-5)07)0-0-&����&����
���$�������&	��-7)-;)0-0-&����1����
���$�����	�������-2)0-)0-0-��%!����*�&�"������������.0 3����������$����%����������� �&�$��������� ������2-56758602/9:����&	�4��������-;)-2)0-0-��<��3� ��������&	�4��������/0)0/)0-0-&����	������=��>����"��?�������"A�:��4����A��3��A�:����������������3������������4�%��� ���$��=������"�	��������������������������������������������A���������"+&�����*�,�$���%������������-7)09)0-0-&����&����
���$�������&	��-7)0;)0-0-&����1����
���$�����	�������-;)/5)0-0-��%!����*�&�"������������.2 3��������A����4����"�&�����%�����*������ ����� ������59-677762787:����&	�4��������/-)-.)0-0-��<��3� ��������&	�4��������-/)//)0-0/&����	������=��>����"��
������"A��
�4����A�
�47080.95+0����������,	65-

BCDEFGHEGI�FEJCFKL�LEMFJNEK�O�KMIM�JPFFEGJQ�IFMJRSGB



�����������������	
����������������
��������������������
���������
�������������������������� !" #"$ $ �
����
�
�������%�
��&�'�� !" ("$ $ �
���)
%������������'�*������+ "$#"$ $ ,����������
�������*%
����! -�����������
��������&����������
�.�
�/���*
������0��*/������12 3(453(1$2�
���&�'�����
����+ "$ "$ $ ,�6��-�/�%��%�&�'�����
���� $" !"$ $+�
�
�'��
���	��7��������
����89:;<�=>9>?>@;A@B��*��%��������/�������
*/���
��
�������%�����/�����*���C��/��%
�
�*����%�%�����/�����*���
���%
�
�
�����
������
�����������*������	����6
�*�C��/���6�����������D��
�%��������
�����%
�
����
��*���������*����%����������
���/
��
�D��
�%������/�
��
�������%�����/����*����
�������%�%���)�������C��/��
����������
�����*����%�D��
�%��������
�����%��������������
�����
���/
��D��
�%��%�������6��������/��
��
�������%�����/����*�����0�)�,E	&-0���.
F
�%����G
����)
��������
�
	
������
�%��
�������%
�
��)
����������
�%���������/
�������
�%���
�H��/
F
�%����D
����������/�������
�����/����/��
��*����������
���%��
�������
�������������������������� 1"+$"$ $ �
����
�
�������%�
��&�'�� 1"+$"$ $ �
���)
%������������'�*������ ("$("$ $ ,����������
�������*%
����(# -����������*
����������&������I�&����������
�����������0��*/������!# 34$4322(1�
���&�'�����
����+ "$ "$ $ ,�6��-�/�%��%�&�'�����
����++"$2"$ $ �
�
�'��
���	��7�������,���*%
����
���%,J�)�,E	&-0���)
�������E�����
����.
F
�%����D
�����
�������������
������
��������������������������+$"2+"$ +!�
����
�
�������%�
��&�'�� 4"+ "$ +5�
���)
%������������'�*������ 1"+#"$ +5,����������
�������*%
����2# -����������*
����������&����������
�����������0��*/������,"��
���&�'�����
����+ " 5"$ $ ,�6��-�/�%��%�&�'�����
���� +"+!"$ $+�
�
�'��
���	��7�����������
�,��)�,E	&-0���	
������
�%�)
��������
�
)
����������
�%���������/
�������
�%���
�H��/
F
�%����D
����������/�������
�����/����/���
��*����������
�0-��
�������
�������������������������� +" +"$ +5�
����
�
�������%�
��&�'�� 4"$5"$ $ �
���)
%������������'�*������ ("+ "$ $ ,����������
�������*%
����($ -����������*
����������&����������
��������
����0��*/������1+!34 $3!#1+�
���&�'�����
���� ("2+"$ $ ,�6��-�/�%��%�&�'�����
����++" 5"$ $ �
�
�'��
���	��7�������K�
��������)�,E	&-0���)
�������E�����
����.
F
�%����D
�����
�������������
������
�������������������������� #"2 "$ +!�
����
�
�������%�
��&�'�� ("+5"$ +5�
���)
%������������'�*������ 5"+ "$ +5,����������
�������*%
����12 -����������*
����������&����������
�����������0��*/������(+(3(!23!55 �
���&�'�����
����+ " ("$ $ ,�6��-�/�%��%�&�'�����
���� +"$1"$ $+�
�
�'��
���	��7�����������
�'E�)�,E	&-0���)
�������������
����.
F
�%����D
�����
�������������
�����
��������������������������+$"2+"$ +!�
����
�
�������%�
��&�'��+ " $"$ +5�
���)
%������������'�*������+$"+ "$ +5,����������
�������*%
����#5 -����������*
����������&����������
�)
�
������0��*/������4 +3$$$3$(5(�
���&�'�����
���� !"++"$ $ ,�6��-�/�%��%�&�'�����
����++"2 "$ $ �
�
�'��
���	��7�����������
�
0�#$4$(21�$�������
����'31+

L8M;<NO;N9�<;P8<=@�@;><P:;=�Q�=>9>�PR<<;NPS�9<>PTUNL



���������	
������������������������������������������������������������������������������� !"#$"% $&�����������������������'�� ("$)"% $)�����������*�������'�+������ )" #"% $)���,��������-�����.+������/( 	���*������+����������������0�'�����*��
�0�+1������"�2������'�3���*��� )" %"% % ��4��	*1���0�����'�3���*���$%"%$"% % �����'�0��������5��*-�����00-6�0"����7�+�0���	���*������������8������������7����0����8��0��93�����6�0:�'������7����*��:�7����*1���*�0�:�����2�5�����927�"��2;:����	+�*��0�-������9���*�00�����;;���<�������0�����8��0��9������0����:�����2�5�����927�"��2;:����	+�*��0�-������9���*�00�����;;��
1�����+��*0���������������*�+-��=1����,-���������8��������������
1���������������+������������,�����������,����������������8���������������������=�������������**���*-��������������������������-�+����*�0���+��+�����	�*1�����������1���,�����+���������1��1��+��������������������8�������������0�*���*�7�����
����������2�������	���*������������8������������
1�����+��*0���������������*�+-��=1����,-���������8��������������
1����������������+������������,����������,����������������8���������������������=�������������**���*-���������������������������-+����*�0���+��+�����	�*1�����������1���,�����+���������1��1��+��������������������8�������������	��������'�*�+����� 
1����������������0��������������������*�+�������������1�������=�0���������-����������+�*��0����������-������������0����*1��=�����
1���������������*�+������-+�*�00-��*0�����1���0���0-:��1����*>:����*1�0�������1�0���1��0�*���������00�����������*�+�����*����,�����������:���'����*������1����,��0��=�������*�0������?��*1��0�:���-*����:�1��+���0�:�����*�0�*�����:�������=�1�����?��1������������0���1�����������������*�+���������0�>�0-����,��0�*������������+���0��	���*��������*�����+���0�����*�����:��*�
�0�+1����#$%?%& ?!))$
1������,�����*0�������0����=����1��+���0��,��������1�������*�����+���0�����*�����@�����0������-����1��+���0������*�0�3�������7�����������	����*���2����=	���*���3��������������*����A�����*����	����*��
�0�+1����B$ ?/&(?#   ��0����=����1��+���0�����1�����*����+����������,��:�+����*���,-�3�������������*����A�����*����	����*��:��������0��=�*-����1���1��.�	����+�������������0�1���������	����*��������=������	���*���������0�����������������0�1
�0�+1����# $?!)B?(%B&����������������*�����������*����*�������������=�1��������1��.�����	������7�,0�*�	*1��0�	���*���������0�3������������*�����	�������*�
�0�+1����% %?! %?/#  
1��������0�3������������*�����	�������*�@�+�����-�����,�������0������-�����*����-�+�,0�*����*��������1��.�����	����������������*��+��1�����:����0:������0���������*�0����,��������00�+�,0�*��0������-������*����-��*1��0������*1��0�������*��:��1�*1�*������������1������*��+���,0���*������00��������7�������	*1��0�	���*���������0�3������������*�����	�������*�
�0�+1����% %?! %?/#  
1��������0�3������������*�����	�������*�@�+�����-�����,������+��������*1��0�0�*���������1��.�����	���������-*����3�������2�*�������*�0�����	���*�����+����������	�*��0�	����*��
�0�+1����)$(?(!/?B B$�0����C�������� 
1�������������,������������1��������0�����=�*-����=������=�*-�9����;�������+�*���$  ?-������!  ?-�����0�������������������,-�����������*0������1��������0��0�����������2�-���9���2;��1�*1��*��+��������0��������*��'������+�9��'�;���������D#���������������������������*�������,-����2�	���*�������
�0�+1����&//?##(?%(%/�������������������������%  #:�% $! 
3(%B%/#!�%������7�=���'?!%

EFGHIJKHJL�IHMFINO�OHPIMQHN�R�NPLP�MSIIHJMT�LIPMUVJE



���������	�
����
�	���	��	���������������������
��
���	���
�������	�������������������	��������������	���������	�������������	��� ��!��"�����#�$��%�����	���

�!��$�������$��������
�	�����������
�	��	��	����$���������&���"�	���!�%�����	���

�!���
�&��	���' ()**�)�*  +����	��#$,$�-���.�	������&�/��&����.�&$�������#�$��,��
�/���
�$�����012331�456�4662300�75892:41795;��� ����"��"�������<"��������	���<

���/�������������������"������
����&��&���������	��������=�����!���&���/���&��������	�	��������	��

�����
�&��&�������/������	��������
���	��������
��<�
���������<"��������	�������������!������"������
�������=�������������"���!���
���	����/���"�	����>�����

������
�
���
��!����	���	�������?����&��	/�������
�������!������"������
�

�+(�*�-@���������A�/��,�)�@

B9C325:351�23D9260�0342DE36�F�6414�DG2235DH�124DI75B



���������	�
����������

���������
���	�������
�������������� ���
	��!��"�� ������� �#���������
�����������$%��������������"���������!��"�� ������� �����������$������$%��������
"�������%���%�������������������������������������
���
���	��!��"�� ������� �#�������	���	��!��"�� ������� ���������������

�

$������������$%����������$�����$������������������
�� ��%�����%�����#�
�����#����$%�����
&���$�������%��������"�������$%������%������������$�����$�������	'()*
�!������+����
����,�������,�"����������"$��
�%��#��������

�
��������#����$�����%����

��������-��.��
����(��& ���/��-�012)34�������������%�����5%&6787�9:;:8<=;>?@�A=; �����	���#��
����#��'��#����& ����/��	-B�5�C�D5����
E&� ������	�B�5�F�D5����
E&� G�����-B��#��
�����#��
��5������&����	��-���������H��I*���	��**1�����"���DJ�
�E&� �I	���I/�����IH���*���	��**1���"���D4����E&�9=<8K9�;<:;K<9L�@::<M?N=9K7'1O�!)2.'�����/���I�---�.�BF��.'1�!B4�����)�5'4�,9=<8K9�;<:;K<9L�=MM<K77 P8K:@>K@Q���R�;>L7?@=S�7K99?N8�7:6<@K�=MMKNM6AP



���������	�
����������
�����������������������	��������������������
��������
�
	� ���������������������!��������"����
���
����#��
��$��%�!��&'���#�(���$���$�&��
�����������!��������!�����)'*'��	�+�,������-��������.��������
����������������

/0112034536�72826198:;<�=>=?97523�812@5>=/

-������������
-������������

��
��A BC� B�.���
D7EFGHI�8FJKHFIL�=MHNEIOJP<�QR�SIT

3JFIU /JVIU
WHXI =EXI

QYQYQYQRQRQRQRQRQRQRQRQRQYQZQ[Q\Q\Q\QZ
QQ Q[ Q\ Q\ Q\ QY QR QY QR QR QR QR Q] Ẑ ZQ Z_ ZR Z[ ZZ
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OPQRSTURTV�SRWPSXY�YRZSW[RX�\�XZVZ�W]SSRTŴ �VSZW_̀TOYa Zbcdefg hijj�Tkgl Odmlceglea�Znlebf Odm�Xkal Zcmjo�Xkal Zbapml�Xkal



������������	
���������������������	����� ������������� ��� !"#$%���&#! '��$(�$("%�)(*("!+ ,��-��&+(�!�� ./01.01..2 .301101..2 .405601..2�� ������������5 ��� !"#$%���&#! '��$(�$("%�)(*"(!+ ,��-��&+(�!�5 .�01�01.54 .601601.54 .105201.57�� ��� ��� !"#$%���&#! '��$�+$#8��$�'&$"(&* �&'#$"8&!"��9�:�;(<�� =*"#!<&*���!"$�� .�01�01.1. .�01�01.1. 5.0.201.1.������������	
���>�?�@	������	����� A�BC�D�,)�� ��!*(E&$&E�A$�F!9(&E*��("&*�)(*"(!+ �"#"&�C#"&$��&*� $<&*���!"$���A�#$E .701101.1. .701101.1. .60.301.1.G�H���I������� �B��,�: � '&$9 !E�J�,��)�K���!*&!"��&<$&&* �&'#$"8&!"��9�L *"(<&-���!*&!"��&<$&&�)(=$#$% .70/.01.1. .�05401.1. .�01501.1.�� �B� �&<�$E*�B9��&<(*(�! ,�� .�01601.1. .20./01.1. .201401.1.�� )�,���1 �,��)��)(&!��!9�$8#"(�! ,!M($�!8&!"#���$�"&<"(�!��+&!<% .�01601.1. .20./01.1. .201401.1.�� N��:���)O��:,� �#�*("&*��#"#=#*& �&'#$"8&!"��9�:�;(<�� =*"#!<&���!"$�� .20.201..4 .20./01..7 .201301..7�� �,A�����,P�B��6 :�$$&*�Q#$"(!&R��&*&$M#"(�!����&+#��� 8'��("&�)�<#"(�!* ,��-��&+(�!�6 .505101..6 .40.�01..6 .601501..6�� �C��S �&<%<�&$��#"#=#*& �&'#$"8&!"��9���!*&$M#"(�! .70.201.1. .70.601.1. .205601.1.�� ���D�����: D#<(�("%��!M&!"�$%��#"#=#*& �#�(9�$!(#�,!M($�!8&!"#���$�"&<"(�!��+&!<% 5.0/505663 .60.405664 .601605664�� N��:���: N#R#$E� *�� =*"#!<&��"�$#+&���!"#(!&$��#"#=#*& �"#"&�C#"&$��&*� $<&*���!"$���A�#$E 5.0540566. .501405665 .105105665�� ����D�������B���: �=�M&+$� !E��"�$#+&�:#!T��("&�)(*"(!+ �#!�D$#!<(*<���� !"%��&'#$"8&!"��9�� =�(<�N&# .20./01.1. .20.401.1. 5.01101.1.�� �C,,�����: �C,,�����:�)(*"(!+ �"#"&�C#"&$��&*� $<&*���!"$���A�#$E .70.505663 .�0.�01..4 .205501..4�� �B�)���N�,�� ��#����8= *"(�!��&*(E &*�� $9#<&��8'� !E8&!"*�)(*" ,!M($�!8&!"#���$�"&<"(�!��+&!<% .505101.5� ./0.401.56 5505501.56�� ��A�:����DB�Q,� ��A�:$#!*9�$8&$��&+(*"$#"(�!��#"#=#*& ,!M($�!8&!"#���$�"&<"(�!��+&!<% .605/01.56 550.701.56 .105.01.1.�� ),����Q,):,��5 )&#E��8&�"&$��("&* ,!M($�!8&!"#���$�"&<"(�!��+&!<% .�01601.1. .20./01.1. .201401.1.�� ��������Q��B� �($�D#<(�("%��%*"&8��#"# ,�� 5.05101.57 5.01701.57 .10./01.5��� �B�)���N��B, �"&#8O,�&<"$(<���#!"�B'&$#"(�!��#"# �&'#$"8&!"��9�,!&$+% 510/501.52 510.301.56 .505401.1.�� 1.1.��B����:�B� 1.1.���$$&<"(M&��<"(�!��$�+$#8�)(*" ,!M($�!8&!"#���$�"&<"(�!��+&!<% .60/.01.5� .40.201.52 .�01.01.52�� ���N��:���) �#"(�!#����#!E&*"(!&�)#=�$#"�$%��&+(*"&$ �$ +�,!9�$<&8&!"��E8(!(*"$#"(�! ./05201.1. ./05601.1. .70.601.1.�� D����� D�$8&$�%��"(�(R&E��("&*��&8&E(#���<"(�!��$�+$#8 �&'#$"8&!"��9�,!&$+% .20.201.5� .605501.52 .605301.52�� �������S�),��,�� �"#"&���#�("(�!�9�$��&8&E(#"(�!��9��$%<�&#!&$*�)(*"(!+ ,!M($�!8&!"#���$�"&<"(�!��+&!<% .50.501.5� .10./01.5� .30.�01.5��� ��������J�D�K �&$�8&"$(<��!9�$8#"(�!��&"$(&M#���%*"&8�D#<(�("%�� =*%*"&8�J ,�� 5.05101.57 5.01701.57 .10./01.5��� ���D�������� D(!#!<(#���** $#!<&��!9�$8#"(�! ,!M($�!8&!"#���$�"&<"(�!��+&!<% .705401.1. .701101.1. .605.01.1.�� ),����Q,):,��1 )&#E��8&�"&$��("&* �8&$(<#!�L� $!#���9�� =�(<�N&#�"U .30.401..5 5.01�01.5. 510.101.5.�� ,���C�:�N�)��: ,���C�:�N�)��: ,!M($�!8&!"#���$�"&<"(�!��+&!<% .20/.01.5/ ./01501.53 .705�01.53�� �&�(*"&E���) �#"(�!#���$(�$("%�)(*"��&�&"(�!* ,�� .�01601.1. .20./01.1. .201401.1.�� �,Q�O���N��, � '&$9 !E�,!"&$'$(*&�Q#!#+&8&!"��%*"&8��$<U(M& ,�� .�01601.1. .20./01.1. .201401.1.�� �������!P&!�0��)� �����O���!�P&!&$#"�$*�0����)�!+&$��&+ �#"&E ,!M($�!8&!"#���$�"&<"(�!��+&!<% .705401.1. .701101.1. .605201.1.�� NQ��� N#R#$E� *�Q#"&$(#�*��!9�$8#"(�!��&'�$"(!+��%*"&8 �V�V��&'#$"8&!"��9�:$#!*'�$"#"(�! .701101.1. .701/01.1. .605�01.1.�� �B:�B�� �!<(E&!"�#!E��<<(E&!"��#"# �&'#$"8&!"��9�:$#!*'�$#"(�!-�B99(<&��9��('&�( .50.101.1. .501201.1. .305�01.1.�� �����) ��#!E&*"(!&��$ +�)#=* �$ +�,!9�$<&8&!"��E8(!(*"$#"(�! ./05201.1. ./05601.1. .70.601.1.�� ���A�BC�D�,)�� ��)(*"(!+��9�A$�F!9(&�E*��("&* ,!M($�!8&!"#���$�"&<"(�!��+&!<% .70.501.1. .70.101.1. .70.601.1.�� �B� �&'#$"8&!"��9��&9&!*&��("&* ��P� 510/501..4 5505.01..7 .505501..��� D,�)��� D&E&$#��#!E��!E(#!�)#!E* �V�V�P&���+(<#��� $M&% .30.101.52 .305501.52 550.701.56�� D��� D�$8&$�%��*&E��&9&!*&��("&* �V�V��$8%���$'*��9�,!+(!&&$* .20.401.1. .205/01.1. 5.01501.1.�� �Q:�� �$#!( 8�Q(���:#(�(!+*��("&* �&'#$"8&!"��9�,!&$+% .20/.01.56 5505401.56 .501201.1.�� B�� B'&!�� 8'��!M&!"�$% ,!M($�!8&!"#���$�"&<"(�!��+&!<% .70/.05624 .20.601..3 .605�01..3�� ���Q��,� Q(!&*�Q#*"&$��!E&;�D(�& �&'#$"8&!"��9�)#=�$-�Q(!&��#9&"%�#!E�N&#�"U�� .40.501.1. .401501.1. .205/01.1.�� Q��,����B)�:�B�� Q�N���(��#"(�!��**&**8&!"��#"# �B)-�Q(!&��#9&"%�W�N&#�"U��E8( .401201.1. .401201.1. .205/01.1.:�7131�/4V1*������#+&�P�O/

XYZ[\]̂ []_�\[̀ Y\ab�b[c\̀ d[a�e�ac_c�̀f\\[]̀ g�_\c̀ hi]Xbj cklmnop qrss�]tpu Xmvulnpunj�cwunko Xmv�atju clvsx�atju ckjyvu�atju



�� ���������� 	
�������������
������
�������
���������
�������� ���� ���������� ���������� � �!"������� ���������" #$��%
����
��&����
����'�������������
�������� ���� �(�!(���!! ���� ���!! �)�!"���!!�� '*' '��
������+�*
�,������
�'����
� �'# �(�������� ���������� ����)������� -*�� -�.�$�/0
1�$���*
�
��
���%
����+��+��
1 �'# !��"!���! ���������� �(��(������� -�/# -�.�$�������$
��/�������#$� �'# !��"!���!� ���!������ �)�!�������� 	--� 	�	*#��-�/#�-��$2�����+��
1�3�	�	*#�4	
�
�������
$��$��
5�	 �'#�6���$
����'�
%
�����5�'
���$��
������-�.� �(��)����) �(�!�����) ���!!����)�� 	--�����' 	�	*#��-�/#�-��$2�����+��
1�3�	�	*#�4	
�
�������
$��$��
5�	 �'# �(��)����) �(�!�����) ���!!����)�� 7��-�	--� 	�	*#�-�/#�-��$2�����+��
1�#�1���������%
�/��
�������� ��%����1
�����'���
$�����#�
�$+ !��!)����� �"��!����� �(�!�������� 7��-�	--�����' 	�	*#�-�/#�-��$2�����+��
1����,
$�����&������$
1
���/��
���� ��%����1
�����'���
$�����#�
�$+ !��!)����� �"��!����� �(�!�������� ��-� �
$�������-��$2�����+��
1� �'# ���������� ����!����� !��� ������� �/�� ���
����
��/�1,����$
������1�������+��
1 ��%����1
�����'���
$�����#�
�$+ !!�! ���!� !!��"���!� ���!����!��� '#�� '/8�#$��%��+��������
��+��
1 �'# !���)���!) !��!!���!) !�������!)�� ��-� ���
�������$
������-��$2�����+��
1 �$�
���*
������+�/�11������ � �������� � �!������ !��� ������� *#���	6 *��������������1�������������
 ��%����1
�����'���
$�����#�
�$+ ����!���!) ����!���!) �)��"���!)�� 	���� 	�$����+����
.��+��
1�	�$����+�*
�����+��+��
1 �'# ����"����� �"��"����� ���� ������� *##-� */*#�#�1���������%
�#$�����-��$2�����+��
1 �'# �(�!��!))� ����"�!))� � ����!))��� *�' *��2������
1
���'���� ��%����1
�����'���
$�����#�
�$+ ����(����� � ��"����� !���!������� 8*� 8�
������*
,��������+��
1 �'#��-�� !��"!���!� ��������!� �)�� ���!��� '9� '���$�9��
���+��
1����� �'# !��!����!" �!��)���!( !��!����!(�� ����#��*���*: �������*
�
�%������ ���� !��"!���!( ���!(���!� �!�!����!��� ����#��6�� *
,��������0
����������6,
���1,����������������� ��%����1
�����'���
$�����#�
�$+ !��"!�!)) !���"����� �!��(���� �� �7��6'������'� 6,
���1,���������������� �
,���1
������7
���0�&�71����
��%$
�5������� �(��!���!( � ������!( �!��)���!��� #8#��6��������� #������
�����
� �
,���1
���������
���� ���������� ���������� �)�!������/# /#�86����;'<�'�#� 8�����.,
�����
�'��� �
,���1
������7
���0��
�%�$
� �!��!�!) ) ������!))( � ����!))(/# /�� /����
����
��������� �
,���1
������-�.�$�������$
��/������ ���"����!) ���� ����� � �!������/# /7��*� /����������7�=���������
�������$��
���*
,�����+��
1 6���$
�����1
��
�$+��
�%�$
� ���"������ ����!����� !���������/# /6*-��� >/���
�
>�7�=������9���
�&�������$
�����
������ /#���'#�6���$
�����1
��
�$+������1����� ���������� ���������� �)��(�����/# /�'#���:�*�6*�3'��#�#�-6�/�'#�	�$����+�������� ��%
�1��
3'�
��������	��
��
,���1
�� ����!���!) ���!(���!) ���!����!)/# ���� �

��*
����$������������ �-�/������9*/8 ����!����� ���������� � �!(�����/# �*?/��#��#:#@�� #��
��,
�:���
+�#���@����+������
1
���������$����+$�
��
��� #��
��,
�:���
+�#���@����+������
1
��������� ���� ����� ����)����� � �!������/# �*?/��#��*� /�
��
��	�$�����
� �
,���1
������-�.�$�������$
�/������ ����(����� ���������� � �!������/# �*?/��#���6�-7�/6#�- ���0�/�����#���@����+������
1
���������$����+$�
��
������� ���0�/�����#���@����+������
1
���������$� � �!)����� � ��!����� �)��(�����/# ��� �1����������%
����+����� /����������#���*
���$
��8���� !��"!���! ���!������ � �� �����/# ��	 �����$
1
���#$������������ ����
�9��
��*
���$
��/�������8���� ���������� ����!����� !���������/# 	����$����#�����$
�! 	����$����#�����$
������1������������� �
,���1
������-�.�$�������$
��/������ ���!"����� ���!������ �)��)�����/# 	����$����#�����$
�� 	����$����#�����$
������1������������� /�������������
����
��9���
������
1
���8���� � �������� � �������� !���"�����/# 7#���*� *
����
�
��9���
�-��
�7��
���������� ���
����
��9���
������
1
���8���� ���� ����� ����)����� � �!������/# 7#A��- 	�$����+����������
������� /������������%����1
�����'���
$�����#�
�$+ !��"!���!) �(�!������ ����������/# 7��-�/6*-��� 7�=������9���
�&�������$
����
����� �
,���1
������-�.�$�������$
��/������ �(��!����! �!�������) �(�� ����)/# 79' ��%��������'
�1���
��	�$�����
��������� �
,���1
������-�.�$�������$
��/������ ���! ����� ���! ����� ���"!�����/# 79- *
����
�
��7�=������9���
�-����,���
���������
 �
,���1
������-�.�$�������$
��/������ ���������� ���������� �)�!������/# �/� �/� �
,���1
������-�.�$������$
��/������ ���! ����� ���!)����� ���"!�����/# ��� ��������,��������
����������4��6-*#/B�*C ����
�9��
��@�����+�/�������8���� ���� ����� ����)����� � �!)�����/# ����� ��%����1
�������
���������� �
,���1
������-�.�$�������$
��/������ ���� ����� ����)����� � �!������/# �/� �������+�/�
��,����
����������4��6-*#/B�*C ����
�9��
��*
���$
��/�������8���� ���� ����� ����)����� � �!)�����/# ����� ���
�����
���$������������� �
,���1
������/���
�%����� ���� ����� ����)����� � �!)�����/# �9�' �
��$���9���
������
1
���'�����1�������� �
,���1
������'���$�7
���0 ���� ����� ���������� � �!(�����-/��(��"�<�������'��
��*3(

DEFGHIJGIK�HGLEHMN�NGOHLPGM�Q�MOKO�LRHHGILS�KHOLTUIDNV OWXYZ[\ ]̂__�Ì \a DYbaXZ\aZV�OcaZW[ DYb�M̀ Va OXb_d�M̀ Va OWVeba�M̀ Va
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�������������������	�
�����	������������������������������� �!��""���#��$���$��%�&!�����$��������"��$�'��'������(�� &�����$)*+�����,���'(��#���'�������� � &�������� ��""���)�"�'��'���(���#��$��- �&�*(����"��� $�&������"����"�$����������������� �!������)$���,����$��������"��$�$)*+��������������$��,���"��� $���#����� �!��.�)�-�""�*����"&�"��*"��,���� (�) �)�����/�&���'(� #����&�$�"�$)����,����$��������"!

012343567839�����:;<=�>?@A

B�C����������D���������DE���F������DG����DH����DI	�B�J �KLMNOP 
QRR��SPT BMUTLNPTNJ��VTNKO BMU��SJT �LURW��SJT �KJXUT��SJT



 

 

 
 
 

APPENDIX E 
 

DRAINAGE STUDY NARRATIVE 
 

  



 

Drainage Study Narrative 
 

For 

 
Laguna Main Apartments 

City of Elk Grove, California 
 

Prepared for  

KF Development 

 

 

February 9, 2021 

 

Prepared By: 

 

 

 



Laguna Main Apartments      
Drainage Study Narrative 
February 9, 2021 

1 | P a g e  
 

 

 

TABLE OF CONTENTS 
 

Introduction…………………………………………………………………………………… 2 

Background…………………………………………………………………………………... 2 

Criteria  

 Stormwater Quality………………………………………………………………….. 3 

Onsite Pipe Design  ....……………………………………………………………… 3 

Conclusions……………………………………………………..…………………………… 5 

APPENDIX 

 Appendix A: LID Calculations……………………………………………………… 6 

 Appendix B: Storm Drain Study Exhibits ………………………………………… 7 

 

 

 

 

 

 

 

 

 

 



Laguna Main Apartments      
Drainage Study Narrative 
February 9, 2021 

2 | P a g e  
 

Introduction 

This drainage study is focused on providing drainage analysis for the proposed 
development of Laguna Main Apartments. This study will demonstrate that 
stormwater quality requirements are met for this proposed development project. 
This study will also demonstrate that proposed onsite pipe drainage is sized 
appropriately. 

 

Background 

The Laguna Main Apartments project site is currently undeveloped. The project 
site is sectioned into two equal parcels, divided by Laguna Main Street. The west 
side of the project site is bound by Vaux Avenue to the north, Laguna Main Street 
to the east, Renwick Avenue to the south, and Nolan Street to the west. The east 
side of the project site is bound by Vaux Avenue to the north, Peets Street to the 
east, Renwick Avenue to the south, and Laguna Main Street to the west. All 
perimeter streets have been previously constructed per City of Elk Grove standards 
and have existing drain, sewer, and water mains that will be utilized for the 
proposed development of Laguna Main Apartments. 
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Criteria 

STORMWATER QUALITY – 

The water quality standards for storm runoff in effect for the City are found in the 
document entitled “Stormwater Quality Design Manual for Sacramento and South 
Placer Regions” dated May 2007. This project proposes to meet stormwater quality 
requirements with multiple bioretention ponds and infiltration planters.  

Each parcel of the project site (west and east) was analyzed using the Commercial 
Sites: Low Impact Development (LID) Credits and Treatment BMP Sizing 
Calculations Worksheet. This worksheet determines if stormwater quality 
requirements are met through the numeration of LID points. Bioretention ponds 
and infiltration planters were sized adequately using this LID worksheet. 

Both parcels were analyzed to be LID compliant and therefore the entire project 
site meets stormwater quality requirements. See Appendix A for completed LID 
worksheets. 

 

ONSITE PIPE DESIGN – 

The onsite pipe analysis completed for Laguna Main Apartments was evaluated 
using the Rational Method for onsite pipe design, consistent with the City’s 
standards. Each parcel of the project site was divided into six (6) drainage 
management areas (DMAs) to evaluate required pipe sizes throughout the site.  

On the west side, DMAs W1, W4, and W5 will be collected and outfall into the 
15” drainage main in Vaux Avenue. DMA W2 will outfall into the 15” drainage 
main in Vaux Avenue at a separate connection. DMA W3 will outfall into the 30” 
drainage main in Laguna Main Street. DMA W6 will outfall into the 18” drainage 
main in Renwick Avenue. 
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On the east side, DMA E1 will outfall into the 21” drainage main in Vaux Avenue. 
DMA E2 will outfall into the 21” drainage main in Vaux Avenue at a separate 
connection. DMA E3 will outfall into the 30” drainage main in Laguna Main 
Street. DMA E4 and E5 will be collected and outfall into the 18” drainage main in 
Peets Street. DMA E6 will outfall into the 24” drainage main in Renwick Avenue. 

See Table 2 for pipe sizing design. See Appendix B for Storm Drain Study 
Exhibits. HGLs shown on Storm Drain Study Exhibits were calculated based on 
As-Built drawings for Laguna West Unit No. 1. 

DMA C i (in/hr) Area 
(ac.) 

Total 
Area (ac.) 

Flow 
(cfs) 

Pipe Size 
(in.) 

Pipe Slope 
(ft/ft) 

W1 0.95 1.72 0.33 1.86 3.033 12 0.005 
W2 0.95 1.72 0.15 0.15 0.245 12 0.003 
W3 0.95 1.72 0.26 0.26 0.424 12 0.003 
W4 0.95 1.72 0.78 1.53 2.495 12 0.003 
W5 0.95 1.72 0.75 0.75 1.223 12 0.003 
W6 0.95 1.72 0.29 0.29 0.473 12 0.003 
E1 0.95 1.72 0.33 0.33 0.538 12 0.003 
E2 0.95 1.72 0.15 0.15 0.245 12 0.003 
E3 0.95 1.72 0.26 0.26 0.424 12 0.003 
E4 0.95 1.72 0.78 0.78 1.272 12 0.003 
E5 0.95 1.72 0.75 1.53 2.495 12 0.005 
E6 0.95 1.72 0.29 0.29 0.473 12 0.003 

Table 2. Pipe sizing design calculations using the Rational Method. 

Rational Method: 

Q=CiA 

where Q=Runoff flow (cfs) 
C=Runoff coefficient 

i=Rainfall intensity (in/hr) 
A=Area (acres) 

Example: Watershed W1 

Q=(0.95)(1.72 in/hr)(1.86 ac)=3.03 cfs 
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Conclusions 

It is Peabody Engineering’s conclusion that all development can be constructed as 
proposed for Laguna Main Apartments. The proposed construction of bioretention 
ponds and infiltration planters will satisfy stormwater quality requirements for this 
development. Additionally, the onsite pipe system has been sized adequately using 
the Rational Method to meet City standards. 
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Appendix A: LID Calculations 

  



Name of Drainage Shed: Fill in Blue Highlighted boxes
Location of project:

Step 1 - Open Space and Pervious Area Credits

Is your project within the drainage area of a common drainage plan that includes open space?  If not, skip to 1 b.  

1 a.  Common Drainage Plan Area acres ACDP

Common Drainage Plan Open Space (Off-project) acres POI AOS

a. Natural storage reservoirs and drainage corridors acres
b. Buffer zones for natural water bodies acres
c. Natural areas including existing trees, other vegetation, and soil acres
d. Common landscape area/park acres
e. Regional Flood Control/Drainage basins acres

1 b. Project Drainage Shed Area (Total) acres A

Project-Specific Open Space (In-project, communal**) acres APSOS

a. Natural storage reservoirs and drainage corridors acres
b. Buffer zones for natural water bodies acres
c. Natural areas including existing trees, other vegetation, and soil acres
d. Landscape area/park acres
e. Flood Control/Drainage basins acres
** Doesn't include impervious areas within individual lots and surrounding individual units.  That is accounted for below using Form D-1a in Step 2.

Area with Runoff Reduction Potential A - APSOS = acres AT

Assumed Initial Impervious Fraction AT / A = I

Open Space & Pervious Area LID Credit (Step 1)
 (AOS/ACDP+APSOS/A)x100 = pts

Step 2 - Runoff Reduction Credits

Runoff Reduction Treatments
Impervious 

Area 
Managed

Efficiency 
Factor

Effective Area 
Managed (AC)

Porous Pavement:
     Option 1: Porous Pavement 0.186 acres x 0.75 = 0.140 acres
          (see Fact Sheet, excludes porous pavement used in Option 2) a

     Option 2: Disconnected Pavement use Form D-2a for credits 0.08 acres
          (see Fact Sheet, excludes  porous pavement used in Option 1)

Landscaping used to Disconnect Pavement 0.1210 acres = 0.12 acres
          (see Fact Sheet)

Disconnected Roof Drains 0.755 acres = 0.76 acres
          (see Fact Sheet and/or Table D-2b for summary of requirements)

Ecoroof 0 acres = 0.00 acres
          (see Fact Sheet)

Interceptor Trees use Form D-2b for credits 0.04 acres
          (see Fact Sheet)

Total Effective Area Managed by Runoff Reduction Measures AC 1.14 acres

Runoff Reduction Credit (Step 2)  (AC / AT )*100 = 58 pts

0

0.00

0.77

see area example 
below 

0.00
0.00

0.58
 

1.98

23

Appendix D-2:  Commercial Sites: Low Impact Development (LID) Credits and Treatment BMP Sizing Calculations

Laguna Main Apartments - West Shed
Sacramento

0.58

see area example 
below 

0

0
0
0
0
0

2.56

APSOS

Commercial



Porous Pavement Type
Efficiency 
Multiplier

Cobblestone Block Pavement 0.40 21 ft
Pervious Concrete/Asphalt 0.60 24 ft
Modular Block Pavement &  0.75 28 ft
Reinforced Grass Pavement 1.00 32 ft

Form D-2a:  Disconnected Pavement Worksheet

See Fact Sheet for more information regarding Disconnected Pavement credit guidelines
Effective Area Managed (AC)

Pavement Draining to Porous Pavement

2.  Enter area draining onto Porous Pavement acres Box K1

3.  Enter area of Receiving Porous Pavement acres Box K2
(excludes area entered in Step 2 under Porous Pavement) 1

4.  Ratio of Areas   (Box K1 / Box K2) Box K3

5. Select multiplier using ratio from Box K3 and enter into Box K4
Ratio (Box D) Multiplier
Ratio is ≤ 0.5 1.00
Ratio is > 0.5 and < 1.0 0.83 Box K4
Ratio is > 1.0 and < 1.5 0.71
Ratio is > 1.5 and < 2.0 0.55

6.  Enter Efficiency of Porous Pavement  (see table below) Box K5

Porous Pavement Type
Efficiency 
Multiplier

Cobblestone Block Pavement 0.40
Pervious Concrete                     
Asphalt Pavement 0.60

Modular Block Pavement     
Porous Gravel Pavement 0.75

Reinforced Grass Pavement 1.00
7.  Multiply Box K2 by Box K5 and enter into Box K6 acres Box K6

8.  Multiply Boxes K1,K4, and K5 and enter the result in Box K7 acres Box K7

9.  Add Box K6 to Box K7 and multiply by 60%, and enter the Result in Box K8 acres
This is the amount of area credit to enter into the "Disconnected Pavement" Box of Form D-2

Form D-2b:  Interceptor Tree Worksheet

See Fact Sheet for more information regarding Interceptor Tree credit guidelines

New Evergreen Trees
1.  Enter number of new evergreen trees that qualify as Interceptor Trees in Box L1. trees Box L1

2.  Multiply Box L1 by 200 and enter result in  Box L2 sq. ft. Box L2

New Deciduous Trees
3.  Enter number of new deciduous trees that qualify as Interceptor Trees in Box L3. trees Box L3

4.  Multiply Box L3 by 100 and enter result in Box L4 sq. ft. Box L4

Existing Tree Canopy

5.  Enter square footage of existing tree canopy that qualifies as Existing Tree canopy in Box L5. sq. ft. Box L5

6.  Multiply Box L5 by 0.5 and enter the result in Box L6 sq. ft. Box L6

Total Interceptor Tree EAM Credits

Add Boxes L2, L4, and L6 and enter it into Box L7 sq. ft. Box L7

acres Box L8
This is the amount of area credit to enter into the "Interceptor Trees" Box of Form D-2

0.08

44

8800

0

0

0

8800

Divide Box L7 by 43,560 and multiply by 20% to get effective area managed and enter result in Box L8

Minimum travel 
distance

0.75

≤ 7,500 sq ft

0.19

8.23

0

≤ 5,000 sq ft

≤ 10,000 sq ft

1.53

Maximum roof size

0.04

≤ 3,500 sq ft

0.14

0.00

 
Table D-2a Table D-2b

Commercial



Step 3 - Runoff Management Credits
Capture and Use Credits
    Impervious Area Managed by Rain barrels, Cisterns, and automatically-emptied systems
          (see Fact Sheet) -                enter gallons, for simple rain barrels 0.00 acres

    Automated-Control Capture and Use System 
          (see Fact Sheet, then enter impervious area managed by the system) 0.00 acres

Bioretention/Infiltration Credits
    Impervious Area Managed by Bioretention BMPs Bioretention Area 1,195         sq ft
          (see Fact Sheet) Subdrain Elevation 6                inches

Ponding Depth, inches 6 inches 0.20 acres

    Impervious Area Managed by Infiltration BMPs 
          (see Fact Sheet) Drawdown Time, hrs drawdown_hrs_inf

Soil Infiltration Rate, in/hr soil_inf_rate

Sizing Option 1: Capture Volume, acre-ft 0.06 capture_vol_inf 0.75 acres

Sizing Option 2: Infiltration BMP surface area, sq ft 0 soil_surface_area 0.00 acres

Basin or trench? approximate BMP depth 0.00 ft

    Impervious Area Managed by Amended Soil or Mulch Beds
          (see Fact Sheet) Mulched Infiltration Area, sq ft -             mulch_area 0.00 acres

Total Effective Area Managed by Capture-and-Use/Bioretention/Infiltration BMPs 0.95 ALIDc

Runoff Management Credit (Step 3) ALIDC/AT*200 = 96.2 pts

Total LID Credits (Step 1+2+3) LID compliant, check for treatment sizing in Step 4 176.4

Adjusted Area for Flow-Based, Non-LID Treatment AT - AC -ALIDC =  -0.11 AAT

Adjusted Impervious Fraction of A for Volume-Based, Non-LID Treatment AAT / A = -0.04 IA

  

STOP: No additional treatment needed

Step 4a  Treatment - Flow-Based (Rational Method)

Calculate treatment flow (cfs): Flow = Runoff Coefficient x Rainfall Intensity x Area
Table D-2c

Look up value for i in Table D-2c (Rainfall Intensity) i
Roseville i = 0.20 in/hr

Obtain AAT from Step 3 AAT Sacramento i = 0.18 in/hr
Folsom i = 0.20 in/hr

Use C = 0.95 C

Flow = 0.95 * i * AAT cfs

Step 4b  Treatment - Volume-Based (ASCE-WEF)

Calculate water quality volume (Acre-Feet): WQV = Area x Maximized Detention Volume (P0)

Obtain A from Step 1 A 12 hrs Specified Draw Down time

P0

Calculate treatment volume (acre-ft):
Treatment volume = A x (P0 / 12) Acre-Feet  

v06232012

Does project require hydromodification management?  If yes, proceed to using SacHM.

Obtain P0: Maximized Detention Volume from figures E-1 to E-4 
in Appendix E of this manual using IA from Step 2.

 Rainfall Intensity

-0.11

0.95

-0.02

0.00

2.56

0.00

0.18

Commercial



Name of Drainage Shed: Fill in Blue Highlighted boxes
Location of project:

Step 1 - Open Space and Pervious Area Credits

Is your project within the drainage area of a common drainage plan that includes open space?  If not, skip to 1 b.  

1 a.  Common Drainage Plan Area acres ACDP

Common Drainage Plan Open Space (Off-project) acres POI AOS

a. Natural storage reservoirs and drainage corridors acres
b. Buffer zones for natural water bodies acres
c. Natural areas including existing trees, other vegetation, and soil acres
d. Common landscape area/park acres
e. Regional Flood Control/Drainage basins acres

1 b. Project Drainage Shed Area (Total) acres A

Project-Specific Open Space (In-project, communal**) acres APSOS

a. Natural storage reservoirs and drainage corridors acres
b. Buffer zones for natural water bodies acres
c. Natural areas including existing trees, other vegetation, and soil acres
d. Landscape area/park acres
e. Flood Control/Drainage basins acres
** Doesn't include impervious areas within individual lots and surrounding individual units.  That is accounted for below using Form D-1a in Step 2.

Area with Runoff Reduction Potential A - APSOS = acres AT

Assumed Initial Impervious Fraction AT / A = I

Open Space & Pervious Area LID Credit (Step 1)
 (AOS/ACDP+APSOS/A)x100 = pts

Step 2 - Runoff Reduction Credits

Runoff Reduction Treatments
Impervious 

Area 
Managed

Efficiency 
Factor

Effective Area 
Managed (AC)

Porous Pavement:
     Option 1: Porous Pavement 0.186 acres x 0.75 = 0.140 acres
          (see Fact Sheet, excludes porous pavement used in Option 2) a

     Option 2: Disconnected Pavement use Form D-2a for credits 0.08 acres
          (see Fact Sheet, excludes  porous pavement used in Option 1)

Landscaping used to Disconnect Pavement 0.1350 acres = 0.14 acres
          (see Fact Sheet)

Disconnected Roof Drains 0.76 acres = 0.76 acres
          (see Fact Sheet and/or Table D-2b for summary of requirements)

Ecoroof 0 acres = 0.00 acres
          (see Fact Sheet)

Interceptor Trees use Form D-2b for credits 0.03 acres
          (see Fact Sheet)

Total Effective Area Managed by Runoff Reduction Measures AC 1.15 acres

Runoff Reduction Credit (Step 2)  (AC / AT )*100 = 58 pts

0

0.00

0.78

see area example 
below 

0.00
0.00

0.57
 

1.99

22

Appendix D-2:  Commercial Sites: Low Impact Development (LID) Credits and Treatment BMP Sizing Calculations

Laguna Main Apartments - East Shed
Sacramento

0.57

see area example 
below 

0

0
0
0
0
0

2.56

APSOS

Commercial



Porous Pavement Type
Efficiency 
Multiplier

Cobblestone Block Pavement 0.40 21 ft
Pervious Concrete/Asphalt 0.60 24 ft
Modular Block Pavement &  0.75 28 ft
Reinforced Grass Pavement 1.00 32 ft

Form D-2a:  Disconnected Pavement Worksheet

See Fact Sheet for more information regarding Disconnected Pavement credit guidelines
Effective Area Managed (AC)

Pavement Draining to Porous Pavement

2.  Enter area draining onto Porous Pavement acres Box K1

3.  Enter area of Receiving Porous Pavement acres Box K2
(excludes area entered in Step 2 under Porous Pavement) 1

4.  Ratio of Areas   (Box K1 / Box K2) Box K3

5. Select multiplier using ratio from Box K3 and enter into Box K4
Ratio (Box D) Multiplier
Ratio is ≤ 0.5 1.00
Ratio is > 0.5 and < 1.0 0.83 Box K4
Ratio is > 1.0 and < 1.5 0.71
Ratio is > 1.5 and < 2.0 0.55

6.  Enter Efficiency of Porous Pavement  (see table below) Box K5

Porous Pavement Type
Efficiency 
Multiplier

Cobblestone Block Pavement 0.40
Pervious Concrete                     
Asphalt Pavement 0.60

Modular Block Pavement     
Porous Gravel Pavement 0.75

Reinforced Grass Pavement 1.00
7.  Multiply Box K2 by Box K5 and enter into Box K6 acres Box K6

8.  Multiply Boxes K1,K4, and K5 and enter the result in Box K7 acres Box K7

9.  Add Box K6 to Box K7 and multiply by 60%, and enter the Result in Box K8 acres
This is the amount of area credit to enter into the "Disconnected Pavement" Box of Form D-2

Form D-2b:  Interceptor Tree Worksheet

See Fact Sheet for more information regarding Interceptor Tree credit guidelines

New Evergreen Trees
1.  Enter number of new evergreen trees that qualify as Interceptor Trees in Box L1. trees Box L1

2.  Multiply Box L1 by 200 and enter result in  Box L2 sq. ft. Box L2

New Deciduous Trees
3.  Enter number of new deciduous trees that qualify as Interceptor Trees in Box L3. trees Box L3

4.  Multiply Box L3 by 100 and enter result in Box L4 sq. ft. Box L4

Existing Tree Canopy

5.  Enter square footage of existing tree canopy that qualifies as Existing Tree canopy in Box L5. sq. ft. Box L5

6.  Multiply Box L5 by 0.5 and enter the result in Box L6 sq. ft. Box L6

Total Interceptor Tree EAM Credits

Add Boxes L2, L4, and L6 and enter it into Box L7 sq. ft. Box L7

acres Box L8
This is the amount of area credit to enter into the "Interceptor Trees" Box of Form D-2

0.08

37

7400

0

0

0

7400

Divide Box L7 by 43,560 and multiply by 20% to get effective area managed and enter result in Box L8

Minimum travel 
distance

0.75

≤ 7,500 sq ft

0.19

8.23

0

≤ 5,000 sq ft

≤ 10,000 sq ft

1.53

Maximum roof size

0.03

≤ 3,500 sq ft

0.14

0.00

 
Table D-2a Table D-2b

Commercial



Step 3 - Runoff Management Credits
Capture and Use Credits
    Impervious Area Managed by Rain barrels, Cisterns, and automatically-emptied systems
          (see Fact Sheet) -                enter gallons, for simple rain barrels 0.00 acres

    Automated-Control Capture and Use System 
          (see Fact Sheet, then enter impervious area managed by the system) 0.00 acres

Bioretention/Infiltration Credits
    Impervious Area Managed by Bioretention BMPs Bioretention Area 1,079         sq ft
          (see Fact Sheet) Subdrain Elevation 6                inches

Ponding Depth, inches 6 inches 0.18 acres

    Impervious Area Managed by Infiltration BMPs 
          (see Fact Sheet) Drawdown Time, hrs drawdown_hrs_inf

Soil Infiltration Rate, in/hr soil_inf_rate

Sizing Option 1: Capture Volume, acre-ft 0.06 capture_vol_inf 0.75 acres

Sizing Option 2: Infiltration BMP surface area, sq ft 0 soil_surface_area 0.00 acres

Basin or trench? approximate BMP depth 0.00 ft

    Impervious Area Managed by Amended Soil or Mulch Beds
          (see Fact Sheet) Mulched Infiltration Area, sq ft -             mulch_area 0.00 acres

Total Effective Area Managed by Capture-and-Use/Bioretention/Infiltration BMPs 0.93 ALIDc

Runoff Management Credit (Step 3) ALIDC/AT*200 = 93.7 pts

Total LID Credits (Step 1+2+3) LID compliant, check for treatment sizing in Step 4 173.9

Adjusted Area for Flow-Based, Non-LID Treatment AT - AC -ALIDC =  -0.09 AAT

Adjusted Impervious Fraction of A for Volume-Based, Non-LID Treatment AAT / A = -0.04 IA

  

STOP: No additional treatment needed

Step 4a  Treatment - Flow-Based (Rational Method)

Calculate treatment flow (cfs): Flow = Runoff Coefficient x Rainfall Intensity x Area
Table D-2c

Look up value for i in Table D-2c (Rainfall Intensity) i
Roseville i = 0.20 in/hr

Obtain AAT from Step 3 AAT Sacramento i = 0.18 in/hr
Folsom i = 0.20 in/hr

Use C = 0.95 C

Flow = 0.95 * i * AAT cfs

Step 4b  Treatment - Volume-Based (ASCE-WEF)

Calculate water quality volume (Acre-Feet): WQV = Area x Maximized Detention Volume (P0)

Obtain A from Step 1 A 12 hrs Specified Draw Down time

P0

Calculate treatment volume (acre-ft):
Treatment volume = A x (P0 / 12) Acre-Feet  

v06232012

Does project require hydromodification management?  If yes, proceed to using SacHM.

Obtain P0: Maximized Detention Volume from figures E-1 to E-4 
in Appendix E of this manual using IA from Step 2.

 Rainfall Intensity

-0.09

0.95

-0.02

0.00

2.56

0.00

0.18

Commercial
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Appendix B: Storm Drain Study Exhibits 
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INTRODUCTION 
This report describes the existing noise environment in the area of the proposed Laguna Main 
Street Apartments project in the City of Elk Grove, California and the potential of the proposed 
project to be exposed to noise levels exceeding the applicable City of Elk Grove exterior and 
interior noise level standards.  In addition, this analysis will evaluate the increase in traffic noise 
levels along the roadway network and at existing sensitive receptor locations.  

The proposed project consists of four parcels that total approximately 5.86 acres, and is located 
south of Vaux Avenue, between Nolan Street and Peets Street.  Surrounding land uses include 
commercial to the north, Laguna Town Hall and Laguna KinderCare to the south, a church to 
the southeast, and multi-family residences to the east, west, and the southwest.  Figure 1 shows 
the project site plan. 

ENVIRONMENTAL SETTING 

BACKGROUND INFORMATION ON NOISE  
Fundamentals of Acoustics 
 
Acoustics is the science of sound.  Sound may be thought of as mechanical energy of a 
vibrating object transmitted by pressure waves through a medium to human (or animal) ears.  If 
the pressure variations occur frequently enough (at least 20 times per second), then they can be 
heard and are called sound.  The number of pressure variations per second is called the 
frequency of sound, and is expressed as cycles per second or Hertz (Hz). 
 
Noise is a subjective reaction to different types of sounds.  Noise is typically defined as 
(airborne) sound that is loud, unpleasant, unexpected or undesired, and may therefore be 
classified as a more specific group of sounds.  Perceptions of sound and noise are highly 
subjective from person to person.  
Measuring sound directly in terms of pressure would require a very large and awkward range of 
numbers.  To avoid this, the decibel scale was devised.  The decibel scale uses the hearing 
threshold (20 micropascals), as a point of reference, defined as 0 dB.  Other sound pressures 
are then compared to this reference pressure, and the logarithm is taken to keep the numbers in 
a practical range.  The decibel scale allows a million-fold increase in pressure to be expressed 
as 120 dB, and changes in levels (dB) correspond closely to human perception of relative 
loudness. 

The perceived loudness of sounds is dependent upon many factors, including sound pressure 
level and frequency content.  However, within the usual range of environmental noise levels, 
perception of loudness is relatively predictable, and can be approximated by A-weighted sound 
levels.  There is a strong correlation between A-weighted sound levels (expressed as dBA) and 
the way the human ear perceives sound.  For this reason, the A-weighted sound level has 
become the standard tool of environmental noise assessment.  All noise levels reported in this 
section are in terms of A-weighted levels, but are expressed as dB, unless otherwise noted. 



Project Site

Figure 1
Laguna Main Street Apts. Site Plan

Rev. 1/11/17

A

Continuous 24-hour Noise Monitoring Site
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The decibel scale is logarithmic, not linear.  In other words, two sound levels 10 dB apart differ 
in acoustic energy by a factor of 10.  When the standard logarithmic decibel is A-weighted, an 
increase of 10 dBA is generally perceived as a doubling in loudness.  For example, a 70 dBA 
sound is half as loud as an 80 dBA sound, and twice as loud as a 60 dBA sound.  

Community noise is commonly described in terms of the ambient noise level, which is defined 
as the all-encompassing noise level associated with a given environment.  A common statistical 
tool is the average, or equivalent, sound level (Leq), which corresponds to a steady-state A 
weighted sound level containing the same total energy as a time varying signal over a given 
time period (usually one hour).  The Leq is the foundation of the composite noise descriptor, Ldn, 
and shows very good correlation with community response to noise.  

The day/night average level (Ldn) is based upon the average noise level over a 24-hour day, 
with a +10 decibel weighing applied to noise occurring during nighttime (10:00 p.m. to 7:00 
a.m.) hours.  The nighttime penalty is based upon the assumption that people react to nighttime 
noise exposures as though they were twice as loud as daytime exposures.  Because Ldn 
represents a 24-hour average, it tends to disguise short-term variations in the noise 
environment.  

Table 1 lists several examples of the noise levels associated with common situations.  Appendix 
A provides a summary of acoustical terms used in this report. 
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Effects of Noise on People 

The effects of noise on people can be placed in three categories: 

• Subjective effects of annoyance, nuisance, and dissatisfaction 

• Interference with activities such as speech, sleep, and learning 

• Physiological effects such as hearing loss or sudden startling 

Environmental noise typically produces effects in the first two categories.  Workers in industrial 
plants can experience noise in the last category.  There is no completely satisfactory way to 
measure the subjective effects of noise or the corresponding reactions of annoyance and 
dissatisfaction.  A wide variation in individual thresholds of annoyance exists and different 
tolerances to noise tend to develop based on an individual’s past experiences with noise.   

Thus, an important way of predicting a human reaction to a new noise environment is the way it 
compares to the existing environment to which one has adapted: the so-called ambient noise 
level.  In general, the more a new noise exceeds the previously existing ambient noise level, the 
less acceptable the new noise will be judged by those hearing it.   

With regard to increases in A-weighted noise level, the following relationships occur: 

• Except in carefully controlled laboratory experiments, a change of 1 dBA cannot be 
perceived; 

• Outside of the laboratory, a 3 dBA change is considered a just-perceivable difference; 

• A change in level of at least 5 dBA is required before any noticeable change in human 
response would be expected; and 

• A 10 dBA change is subjectively heard as approximately a doubling in loudness, and can 
cause an adverse response. 

Stationary point sources of noise – including stationary mobile sources such as idling vehicles – 
attenuate (lessen) at a rate of approximately 6 dB per doubling of distance from the source, 
depending on environmental conditions (i.e. atmospheric conditions and either vegetative or 
manufactured noise barriers, etc.).  Widely distributed noises, such as a large industrial facility 
spread over many acres, or a street with moving vehicles, would typically attenuate at a lower 
rate.  

CRITERIA FOR ACCEPTABLE NOISE EXPOSURE  
CITY OF ELK GROVE GENERAL PLAN NOISE ELEMENT 
The City of Elk Grove General Plan Noise Element establishes noise level criteria for both 
transportation noise sources, and for non-transportation (stationary) noise sources.  
Transportation Noise Source Criteria 
For transportation noise sources, the Noise Element establishes an exterior noise level standard 
of  60 dB Ldn and an interior noise level standard of 45 dB Ldn at hotels and other transient 
lodging, as shown in Table 2. The exterior noise level standard is applied at outdoor activity 
areas to provide an acceptable noise environment for outdoor activities. The interior noise level 
standard is intended to provide a suitable environment for indoor communication and sleep.  
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TABLE 2 
[TABLE NO-C] 

MAXIMUM ALLOWABLE NOISE EXPOSURE 
TRANSPORTATION NOISE SOURCES 

Interior Spaces 
Land Use Outdoor Activity Areas 1 

Ldn/CNEL, dB Ldn/CNEL, 
dB Leq, dB 2 

Residential 603 45 - 
Residential subject to noise from railroad 
tracks, aircraft over-flights  603 405 - 

Transient Lodging 604 45 - 
Hospitals, Nursing Homes 603 45 - 
Theaters, Auditoriums, Music Halls - - 35 
Churches, Meeting Halls 603 - 40 
Office Buildings - - 45 
Schools, Libraries, Museums  - - 45 
Playgrounds, Neighborhood Parks 70 - - 
Source: Elk Grove Adopted 11/19/03 | Reflects Amendments through March 2015. General Plan 148 
 
1. Where the location of outdoor activity areas is unknown, the exterior noise level standard shall be applied 

to the property line of the receiving land use.  
Where it is not practical to mitigate exterior noise levels at patios or balconies of apartment complexes, a 
common area such as a pool or recreation area may be designated as the outdoor activity area.  

2. As determined for a typical worst-case hour during periods of use.  
3. Where it is not possible to reduce noise in outdoor activity areas to 60 dB Ldn/CNEL or less using a 

practical application of the best -available noise reduction measures, an exterior noise level of up to 65 dB 
Ldn/CNEL may be allowed provided that available exterior noise level reduction measures have been 
implemented and interior noise levels are in compliance with this table. 

4. In the case of hotel/motel facilities or other transient lodging, outdoor activity areas such as pool areas may 
not be included in the project design. In these cases, only the interior noise level criterion will apply.  

5.  The intent of this noise standard is to provide increased protection against sleep disturbance for 
residences located near railroad tracks. 

 
Non-Transportation (Stationary) Noise Source Criteria 
For stationary noise sources, the Noise Element establishes noise level performance standards 
of 55 dB Leq during daytime hours (7 a.m. to 10 p.m.) and 45 dB Leq during nighttime hours (10 
p.m. to 7 a.m.) for typical stationary noise sources.  

The Noise Element includes trucking operations, shopping centers, car washes, loading docks, 
and HVAC systems as typical stationary noise sources. The complete noise level performance 
standards are in Table 3 and Table 4, below.  

TABLE 3 
[TABLE NO-A, PART 1] 

NOISE LEVEL PERFORMANCE STANDARDS FOR TYPICAL STATIONARY NOISE SOURCES 

 
Noise Level Descriptor Daytime (7 a.m. to 10 p.m.) Nighttime (10 p.m. to 7 a.m.) 

Hourly Leq, dB 55 45 

Source: Elk Grove Adopted 11/19/03 | Reflects Amendments through March 2015. General Plan 148 

The standards above will apply generally to noise sources that are not tonal, impulsive, or repetitive in nature. 
Typical noise sources in this category would include HVAC systems, cooling towers, fans, blowers, etc. 
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TABLE 4 
[TABLE NO-A, PART 2] 

PERFORMANCE STANDARDS FOR STATIONARY NOISE SOURCES WHICH ARE 
TONAL, IMPULSIVE, REPETITIVE, OR CONSIST PRIMARILY OF SPEECH OR MUSIC 

 
Noise Level Descriptor Daytime (7 a.m. to 10 p.m.) Nighttime (10 p.m. to 7 a.m.) 

Hourly Leq, dB 50 40 
Source: Elk Grove Adopted 11/19/03 | Reflects Amendments through March 2015. General Plan 148 
The standards apply to noises which are tonal in nature, impulsive or repetitive, or which consist primarily of 
speech or music (e.g., humming sounds, outdoor speaker systems, etc.). Typical noise sources in this 
category include speaker boxes, punch presses, steam valves, and transformer stations. 

The intent of these standards is to provide a suitable noise environment immediately within the 
property line of lands designated for noise-sensitive uses.  
Significance of Changes in Ambient Noise Levels 
The significance of project-related noise impacts are also determined by comparison of project-
related noise levels to existing no-project noise levels, as required by CEQA.  An increase in 
similar noise levels of less than 3 dB is generally not perceptible.  An increase of at least 3 dB in 
similar noise sources is usually required before most people will perceive a change in noise 
levels, and an increase of 5 dB is required before the change will be clearly noticeable.  For this 
project, an increase of more than 3 dB due to the project will be considered a significant 
increase in noise. 

EXISTING CONDITIONS 

The existing noise environment in the project area is primarily defined by traffic on the local 
roadway network including Laguna Boulevard, Laguna Main Street and Vaux Avenue.  Based 
upon field observations, the northern portion of the project site is heavily influenced by traffic on 
Laguna Boulevard. 

EXISTING AMBIENT NOISE LEVELS 
To quantify the existing ambient noise environment in the project vicinity, a continuous 24-hour 
noise level measurement was conducted on October 19, 2020. The noise level measurement 
locations are shown in Figure 1. The noise measurement survey results are provided in Table 5. 
See Appendix B for the complete 24-hour noise measurement results.  
The sound level meter was programmed to record the hourly maximum, median, and average 
noise levels during the survey.  The maximum value, denoted Lmax, represents the highest 
noise level measured.  The average value, denoted Leq, represents the energy average of all of 
the noise received by the sound level meter microphone during the monitoring period. The 
median value, denoted L50, represents the sound level exceeded 50 percent of the time during 
the monitoring period.   

A Larson Davis Laboratories (LDL) Model 820 precision integrating sound level meter was used 
for the ambient noise level measurement survey.  The meter was calibrated before and after 
use with an LDL Model CAL200 acoustical calibrator to ensure the accuracy of the 
measurements.  The equipment used meets all pertinent specifications of the American National 
Standards Institute for Type 1 sound level meters (ANSI S1.4). 
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TABLE 5 
SUMMARY OF MEASURED AMBIENT NOISE LEVELS 

Average Hourly Daytime & Evening 
(7:00am - 10:00pm) 

Average Hourly Nighttime  
(10:00pm – 7:00am) 

 
Site 

 
Measured 

Ldn Leq L50 Lmax Leq L50 Lmax 

A 63.5 dB 60.6 dB 56.3 dB 73.4 dB 56.1 dB 49.6 dB 73.4 dB 

Source: j.c. brennan & associates, Inc. 2020 

The measured noise levels at Site A were less than 65 dB Ldn, but exceeded the 60 dB Ldn 
exterior noise level standard at the northern portion of the project site.  This was due to 
maximum noise levels associated with Laguna Boulevard. 

PROJECT NOISE GENERATION AND POTENTIAL NOISE IMPACTS 

TRANSPORTATION NOISE SOURCES 
Traffic Noise Levels 
Existing and Existing Plus Project Exterior Traffic Noise Levels 

j.c. brennan & associates, Inc. employs the Federal Highway Administration (FHWA) Traffic 
Noise Prediction Model (FHWA RD-77-108) for the prediction of traffic noise levels.  The 
model is based upon the CALVENO noise emission factors for automobiles, medium trucks 
and heavy trucks, with consideration given to vehicle volume, speed, roadway configuration, 
distance to the receiver, and the acoustical characteristics of the site. 

The FHWA model was used to predict the existing exterior noise levels on the local roadway 
network.  Direct inputs to the traffic noise model included traffic volumes provided by the traffic 
consultant.  

Table 6 shows the predicted existing  and existing plus project traffic noise levels on the 
roadway network and at the project site. Appendix C provides the complete inputs and results of 
the FHWA traffic noise prediction model.  
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TABLE 6 
EXISTING AND EXISTING PLUS PROJECT TRAFFIC NOISE LEVELS 

 

Traffic Noise Levels  
(Ldn,) 

Distance to Noise Level Contours 
 (feet) 

Existing 
(Ldn, dB) 

Existing + Project 
 (Ldn, dB) 

Roadway  Segment 
Existing   Existing + 

Project 
∆ 

Change 
70 65  60 70 65 60 

Vaux Ave. 
Vaux Ave. 
Vaux Ave. 
Vaux Ave. 
 
Peets Street 
 
Laguna Main Street 

West of Nolan St. 
Nolan St. to Laguna Main St. 
Laguna Main St. to Peets St. 
East of Peets St. 
 
South of Vaux Ave. 
 
North of Vaux Ave. 

55 dB 
59 dB 
57 dB 
56 dB 

 
56 dB 

 
60 dB 

57 dB 
60 dB 
57 dB 
56 dB 

 
56 dB 

 
60 dB 

+2 dB 
+1 dB 
0 dB 
0 dB 

 
0 dB 

 
0 dB 

7 
15 
10 
9 
 

8 
 

17 

16 
32 
22 
18 
 

18 
 

37 

34 
69 
47 
40 
 

38 
 

80 

10 
16 
11 
9 
 

8 
 

19 

22 
35 
24 
19 
 

18 
 

41 

47 
75 
51 
40 
 

38 
 

88 
1 Traffic noise levels are modeled at 75-feet from the centerlines of the Roadways 
Source: FHWA-RD-77-108 with inputs from Fehr & Peers and j.c. brennan & associates, Inc. - 2020 
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Based upon Table 6, the project will not result in a significant increase in traffic noise on the 
local street system.  In addition, the project will not result in a exceedance of the City of Elk 
Grove exterior noise level standards. 

Table 7 shows the predicted Existing Plus Project overall noise levels at the project site, based 
upon the traffic modeling and the measured 24-hour noise levels. 

 

TABLE 7 
PREDICTED EXISTING + PROJECT TRAFFIC NOISE LEVELS ON THE PROJECT SITE 

 
Location Noise Sources Combined Ldn 

Northern Buildings Laguna Blvdl,, Vaux Ave., Laguna Main St. 65.0 dB 
Southern Buildings Laguna Blvdl,, Vaux Ave., Laguna Main St. 57.0 dB 
Clubhouse, Fitness Buildings and Pool Laguna Blvdl,, Vaux Ave., Laguna Main St. 57.5 dB 
Source: j.c. brennan & associates, Inc. 2020 

The data in Table 6 indicate that the common outdoor activity areas for the project comply with 
the City of Elk Grove 60 dB Ldn exterior noise level standard.  Applying the exterior noise level 
standard at the common outdoor activity areas is consistent with the City of Elk Grove standards 
as contained in Table NO-C of the General Plan and Table 2 of this report. The buildings along 
the northern portion of the project could be exposed to traffic noise levels up to 65.0 dB Ldn.   

Interior Traffic Noise Levels 
Standard construction practices consistent with the uniform building code typically provide an 
exterior-to-interior noise level reduction of approximately 25 dBA when air conditioning is 
included for each unit, which allows residents to close windows for the required acoustical 
isolation.   

Since exterior noise levels will not exceed 65 dB Ldn, the interior noise levels are expected to 
comply with the City of Elk Grove interior noise level standard of 45 dB Ldn.  

CONSTRUCTION NOISE LEVELS 

The Federal Highway Administration’s (FHWA) Roadway Construction Noise Model (RCNM) 
was used to predict noise levels for standard construction equipment used for roadway 
improvement projects. The assessment of potential significant noise effects due to construction 
is based on the standards and procedures described in the Federal Transit Authority (FTA) 
guidance manual and FHWA’s RCNM.  

The RCNM is a Windows-based noise prediction model that enables the prediction of 
construction noise levels for a variety of construction equipment based on a compilation of 
empirical data and the application of acoustical propagation formulas. It enables the calculation 
of construction noise levels in more detail than the manual methods, which eliminates the need 
to collect extensive amounts of project-specific input data. RCNM allows for the modeling of 
multiple pieces of construction equipment working either independently or simultaneously, the 
character of noise emission, and the usage factors for each piece of equipment.  
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Construction noise varies depending on the construction process, type of equipment involved, 
location of the construction site with respect to sensitive receptors, the schedule proposed to 
carry out each task (e.g., hours and days of the week), and the duration of the construction 
work.  

Noise sources in the RCNM database include actual noise levels and equipment usage 
percentages. This source data was used in this construction noise analysis. Table 8 shows 
typical noise levels used in the RCNM data base.  Table 9 shows the predicted construction 
noise levels for each of the project construction phases.   
 

TABLE 8  
CONSTRUCTION EQUIPMENT NOISE 

Predicted Noise Levels, Lmax dB Distances to Noise Contours 
(feet) Type of Equipment 

Noise Level 
At 10' 

Noise Level 
At 25' 

Noise Level 
at 50’ 

Noise Level 
at 100’ 

70 dB Lmax 
contour 

65 dB Lmax 
contour 

Backhoe 90 84 78 72 126 223 
Compactor 95 89 83 77 223 397 

Compressor (air) 90 84 78 72 126 223 
Concrete Saw 102 96 90 84 500 889 

Dozer 94 88 82 76 199 354 
Dump Truck 88 82 76 70 100 177 
Excavator 93 87 81 75 177 315 
Generator 93 87 81 75 177 315 

Jackhammer 100 94 89 83 446 792 
Pneumatic Tools 97 91 85 79 281 500 

Source: Roadway Construction Noise Model User’s Guide. Federal Highway Administration. FHWA-HEP-05-054. 
January 2006. j.c. brennan & associates, Inc. 2020. 
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TABLE 9  

CONSTRUCTION EQUIPMENT NOISE LEVELS FOR CONSTRUCTION PHASES 
 

Equipment Quantity Usage (%) Maximum, Lmax  
(dBA at 75 feet) 

Hourly Average, Leq 
(dBA at 75 feet) 

Grading of the Site 
Backhoe 1 40 74.0 70.0 

Roller 1 20 76.5 69.5 
Tractor 1 40 80.5 76.5 

Total: 78 
Foundation and Concrete Work 

Concrete Pump Truck 1 at a time 20 77.9 70.9 
Paver 1 50 73.7 70.7 

Total: 74 
Rough Framing 

Air Compressors 2 40 74.1 70.2 
Generator 1 50 77.1 74.1 

Flat Bed Truck 1 40 70.7 66.7 
Pneumatic Tools 3 50 81.7 78.6 

Total: 80.6 

Source: FHWA, Roadway Construction Noise Model (RCNM), January 2006. 

The nearest residences are located approximately 75-feet from the edge of the site, and 
approximately 230-feet from the center of either construction site.  Therefore, construction noise 
levels shown in Table 9 are predicted to occur at the nearest residences. 

The City of Elk Grove Noise Ordinance, Chapter 6.32 provides exemptions for construction 
activities in Section 6.32.100.  Item E of the section states the following: 

E. Noise sources associated with construction, repair, remodeling, demolition, paving or 
grading of any real property, provided said activities only occur between the hours of 
7:00 a.m. and 7:00 p.m. when located in close proximity to residential uses. Noise 
associated with these activities not located in close proximity to residential uses may 
occur between the hours of 6:00 a.m. and 8:00 p.m. However, when an unforeseen or 
unavoidable condition occurs during a construction project and the nature of the project 
necessitates that work in progress be continued until a specific phase is completed, the 
contractor or owner shall be allowed to continue work after 7:00 p.m. and to operate 
machinery and equipment necessary until completion of the specific work in progress 
can be brought to conclusion under conditions which will not jeopardize inspection 
acceptance or create undue financial hardships for the contractor or owner; 

It is recommended that Best Management Practices for controlling noise levels associated with 
construction are provided.  They include the following: 
 

• Construction should be limited between the hours of 7:00 a.m. to 7:00 p.m when located 
in close proximity to residential uses. Noise associated with these activities not located 
in close proximity to residential uses may occur between the hours of 6:00 a.m. and 8:00 
p.m. 
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• Construction equipment should be well maintained and used judiciously to be as quiet as 
practical.  Staging areas should be located in areas as far as possible from adjacent 
uses. 

• Equip all internal combustion engine-driven equipment with mufflers, which are in good 
condition and appropriate for the equipment. 

• Utilize “quiet” models of air compressors and other stationary noise sources where 
technology exists.  Select hydraulically or electrical powered equipment and avoid 
pneumatically powered equipment where feasible.   

• Locate stationary noise-generating equipment as far as possible from sensitive 
receptors.  Construct temporary noise barriers or partial enclosures to acoustically shield 
such equipment where feasible. Muffle or shield all intake and exhaust ports on power 
construction equipment. 

• Where barriers are used to shield equipment, they should block line-of-sight between the 
equipment and adjacent buildings.  Barriers should have a minimum density of 3 pounds 
per square foot.  It may not be possible to construct barriers for large pieces of 
equipment or mobile equipment.   

• Prohibit unnecessary idling of internal combustion engines. 
• Ensure that no pieces of equipment (tractors, trucks, generators, radios, etc.) are started 

or idled prior to 7 a.m.  
• Ensure that delivery vehicles arrive to the project site after 7 a.m.  
• Construction-related deliveries of materials and equipment should avoid residential 

neighborhoods to the extent possible. 
 
CONCLUSIONS 
The project site will not be exposed to traffic noise levels which exceed the City standards. 

The project site will not result in a significant increase in traffic noise levels on the local street 
system. 

The project shall adhere to the hours of operations for construction activities as described in the 
City of Elk Grove Noise Ordinance, and referenced in this report. 

It is recommended that the Best Management Practices for the control of construction noise 
level are included in the project requirements.  



Appendix A 
Acoustical Terminology 

 
Acoustics The science of sound. 
 

Ambient Noise The distinctive acoustical characteristics of a given space consisting of all noise sources audible at that 
location.  In many cases, the term ambient is used to describe an existing or pre-project condition such as the 
setting in an environmental noise study. 

 

Attenuation The reduction of an acoustic signal. 
 

A-Weighting A frequency-response adjustment of a sound level meter that conditions the output signal to approximate 
human response. 

 

Decibel or dB Fundamental unit of sound, A Bell is defined as the logarithm of the ratio of the sound pressure squared over 
the reference pressure squared.  A Decibel is one-tenth of a Bell. 

 

CNEL  Community Noise Equivalent Level.  Defined as the 24-hour average noise level with noise occurring during 
evening hours (7 - 10 p.m.) weighted by a factor of three and nighttime hours weighted by a factor of 10 prior to 
averaging. 

 

Frequency The measure of the rapidity of alterations of a periodic signal, expressed in cycles per second or hertz (Hz). 
 

Ldn  Day/Night Average Sound Level.  Similar to CNEL but with no evening weighting. 
 

Leq  Equivalent or energy-averaged sound level. 
 

Lmax  The highest root-mean-square (RMS) sound level measured over a given period of time. 
 

L(n)  The sound level exceeded a described percentile over a measurement period.  For instance, an hourly L50 is 
the sound level exceeded 50% of the time during the one hour period. 

 

Loudness A subjective term for the sensation of the magnitude of sound. 
 
Noise  Unwanted sound. 
 

NRC  Noise Reduction Coefficient.  NRC is a single-number rating of the sound-absorption of a material equal to the 
arithmetic mean of the sound-absorption coefficients in the 250, 500, 1000, and 2,000 Hz octave frequency 
bands rounded to the nearest multiple of 0.05.  It is a representation of the amount of sound energy absorbed 
upon striking a particular surface. An NRC of 0 indicates perfect reflection; an NRC of 1 indicates perfect 
absorption. 

 

Peak Noise  The level corresponding to the highest (not RMS) sound pressure measured over a given period of time.  This 
term is often confused with the AMaximum@ level, which is the highest RMS level. 

 

RT60  The time it takes reverberant sound to decay by 60 dB once the source has been removed. 
 

Sabin  The unit of sound absorption.  One square foot of material absorbing 100% of incident sound has an absorption 
of 1 Sabin. 

 

SEL  Sound Exposure Level.  SEL is s rating, in decibels, of a discrete event, such as an aircraft flyover or train 
passby, that compresses the total sound energy into a one-second event.  

 

STC  Sound Transmission Class.  STC is an integer rating of how well a building partition attenuates airborne sound. 
 It is widely used to rate interior partitions, ceilings/floors, doors, windows and exterior wall configurations. 

 

Threshold The lowest sound that can be perceived by the human auditory system, generally considered to be 0 dB for        
of Hearing           persons with perfect hearing. 
 

Threshold             Approximately 120 dB above the threshold of hearing. 
 of Pain    
  
Impulsive Sound of short duration, usually less than one second, with an abrupt onset and rapid decay. 
 
Simple Tone Any sound which can be judged as audible as a single pitch or set of single pitches. 
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Hour Leq Lmax L50 L90
0:00 53 72 45 42
1:00 50 74 43 39 High Low Average High Low Average
2:00 51 73 43 39 Leq    (Average) 62.0 58.0 60.6 61.0 50.0 56.1
3:00 52 72 45 40 Lmax (Maximum) 78.0 71.0 73.4 77.0 71.0 73.4
4:00 55 71 50 42 L50    (Median) 58.0 54.0 56.3 58.0 43.0 49.6
5:00 58 75 56 46 L90    (Background) 56.0 47.0 50.6 53.0 39.0 43.3
6:00 61 74 58 53
7:00 61 71 58 51 Computed Ldn, dB 63.5
8:00 60 72 57 50 % Daytime Energy 82%
9:00 60 72 56 49 % Nighttime Energy 18%
10:00 60 74 57 49
11:00 61 78 56 50
12:00 60 72 56 50
13:00 60 75 56 50
14:00 61 75 56 52
15:00 62 76 57 52
16:00 62 74 57 52
17:00 62 72 58 56
18:00 61 73 56 51
19:00 60 74 56 51
20:00 59 71 55 49
21:00 58 72 54 47
22:00 57 73 54 45
23:00 56 77 52 44

Statistical Summary
Nighttime (10 p.m. - 7 a.m.)

2020-132 Laguna Main Street Apts.
24hr Continuous Noise Monitoring - Site A

Daytime (7 a.m. - 10 p.m.)

Monday, October 19, 2020



Ldn = 63.5 dB

2020-132 Laguna Main Street Apts.
24hr Continuous Noise Monitoring - Site A

Monday, October 19, 2020
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Project #:
Description:
Ldn/CNEL: Ldn
Hard/Soft: Soft

Segment Roadway Name Segment Description ADT Day % Eve % Night %
% Med. 
Trucks

% Hvy. 
Trucks Speed Distance

Offset 
(dB)

1 Existing
2 Vaux Ave West of Nolan 960 82 18 2 1 45 75
3 Vaux Ave Nolan St. to Laguna Main St. 2,720 82 18 2 1 45 75
4 Vaux Ave Laguna Main St. to Peets St. 1,530 82 18 2 1 45 75
5 Vaux Ave East of Peets St. 1,190 82 18 2 1 45 75
6 Peets St South of Vaux Ave. 2,030 82 18 2 1 35 75
7 Laguna Main St North of Vaux Ave. 3,430 82 18 2 1 45 75
8
9
10
11 Existing + Project
12 Vaux Ave West of Nolan 1,520 82 18 2 1 45 75
13 Vaux Ave Nolan St. to Laguna Main St. 3,110 82 18 2 1 45 75
14 Vaux Ave Laguna Main St. to Peets St. 1,730 82 18 2 1 45 75
15 Vaux Ave East of Peets St. 1,230 82 18 2 1 45 75
16 Peets St South of Vaux Ave. 2,080 82 18 2 1 35 75
17 Laguna Main St North of Vaux Ave. 3,950 82 18 2 1 45 75
18
19
20
21
22
23
24
25

Appendix C

2020-130

FHWA-RD-77-108 Highway Traffic Noise Prediction Model

Existing and Existing + Project

Data Input Sheet



Project #:
Description:
Ldn/CNEL:
Hard/Soft:

Medium Heavy
Segment Roadway Name Autos Trucks Trucks Total

2 Vaux Ave 53.6 45.0 46.5 55
3 Vaux Ave 58.2 49.6 51.1 59
4 Vaux Ave 55.7 47.1 48.6 57
5 Vaux Ave 54.6 46.0 47.5 56
6 Peets St 53.8 46.6 48.8 56
7 Laguna Main St 59.2 50.6 52.1 60

12 Vaux Ave 55.6 47.0 48.5 57
13 Vaux Ave 58.8 50.1 51.6 60
14 Vaux Ave 56.2 47.6 49.1 57
15 Vaux Ave 54.7 46.1 47.6 56
16 Peets St 53.9 46.7 48.9 56
17 Laguna Main St 59.8 51.2 52.7 61North of Vaux Ave.

Nolan St. to Laguna Main St.
Laguna Main St. to Peets St.
East of Peets St.
South of Vaux Ave.

West of Nolan
Nolan St. to Laguna Main St.
Laguna Main St. to Peets St.
East of Peets St.
South of Vaux Ave.
North of Vaux Ave.

West of Nolan

Existing and Existing + Project

Segment Description

FHWA-RD-77-108 Highway Traffic Noise Prediction Model
Predicted Levels

Appendix C

2020-130

Ldn
Soft



Project #:
Description:
Ldn/CNEL:
Hard/Soft:

Segment Roadway Name 75 70 65 60 55

2 Vaux Ave 3 7 16 34 74
3 Vaux Ave 7 15 32 69 148
4 Vaux Ave 5 10 22 47 101
5 Vaux Ave 4 9 18 40 85
6 Peets St 4 8 18 38 82
7 Laguna Main St 8 17 37 80 172

12 Vaux Ave 5 10 22 47 100
13 Vaux Ave 7 16 35 75 162
14 Vaux Ave 5 11 24 51 109
15 Vaux Ave 4 9 19 40 87
16 Peets St 4 8 18 38 83
17 Laguna Main St 9 19 41 88 189North of Vaux Ave.

Nolan St. to Laguna Main St.
Laguna Main St. to Peets St.
East of Peets St.
South of Vaux Ave.

West of Nolan
Nolan St. to Laguna Main St.
Laguna Main St. to Peets St.
East of Peets St.
South of Vaux Ave.
North of Vaux Ave.

West of Nolan

FHWA-RD-77-108 Highway Traffic Noise Prediction Model
Noise Contour Output

Appendix C

2020-130
Existing and Existing + Project

Segment Description
-------- Distances to Traffic Noise Contours --------

Ldn
Soft



Roadway Construction Noise Model (RCNM),Version 1.0

Report date12/7/2017
Case Desc Phase 1

---- Receptor #1 ----
Baselines (dBA)

DescriptionLand Use Daytime Evening Night
R1 west Commercia 60 60 60

Equipment
Spec Actual Receptor Estimated

Impact Lmax Lmax Distance Shielding
Description Device Usage(%) (dBA) (dBA) (feet) (dBA)
Backhoe No 40 77.6 75 0
Roller No 20 80 75 0
Tractor No 40 84 75 0

Results
Calculated (dBA) Noise Limits (dBA)

Day Evening Night
Equipment *Lmax Leq Lmax Leq Lmax Leq Lmax
Backhoe 74 70.1 N/A N/A N/A N/A N/A
Roller 76.5 69.5 N/A N/A N/A N/A N/A
Tractor 80.5 76.5 N/A N/A N/A N/A N/A

Total 80.5 78 N/A N/A N/A N/A N/A
*Calculated Lmax is the Loudest value.



Roadway Construction Noise Model (RCNM),Version 1.0

Report date12/7/2017
Case Desc Phase 3

---- Receptor #1 ----
Baselines (dBA)

DescriptionLand Use Daytime Evening Night
R1 west Commercia 60 60 60

Equipment
Spec Actual Receptor Estimated

Impact Lmax Lmax Distance Shielding
Description Device Usage(%) (dBA) (dBA) (feet) (dBA)
Concrete Pump Truck No 20 81.4 75 0
Paver No 50 77.2 75 0

Results
Calculated (dBA) Noise Limits (dBA)

Day Evening Night
Equipment *Lmax Leq Lmax Leq Lmax Leq Lmax
Concrete Pump Truck 77.9 70.9 N/A N/A N/A N/A N/A
Paver 73.7 70.7 N/A N/A N/A N/A N/A

Total 77.9 73.8 N/A N/A N/A N/A N/A
*Calculated Lmax is the Loudest value.



Roadway Construction Noise Model (RCNM),Version 1.0

Report date12/7/2017
Case Desc Phase 4

---- Receptor #1 ----
Baselines (dBA)

DescriptionLand Use Daytime Evening Night
R1 west Commercia 60 60 60

Equipment
Spec Actual Receptor Estimated

Impact Lmax Lmax Distance Shielding
Description Device Usage(%) (dBA) (dBA) (feet) (dBA)
Compressor (air) No 40 77.7 75 0
Generator No 50 80.6 75 0
Flat Bed Truck No 40 74.3 75 0
Pneumatic Tools No 50 85.2 75 0

Results
Calculated (dBA) Noise Limits (dBA)

Day Evening Night
Equipment *Lmax Leq Lmax Leq Lmax Leq Lmax
Compressor (air) 74.1 70.2 N/A N/A N/A N/A N/A
Generator 77.1 74.1 N/A N/A N/A N/A N/A
Flat Bed Truck 70.7 66.7 N/A N/A N/A N/A N/A
Pneumatic Tools 81.7 78.6 N/A N/A N/A N/A N/A

Total 81.7 80.6 N/A N/A N/A N/A N/A
*Calculated Lmax is the Loudest value.
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TRAFFIC ANALYSIS MEMORANDUM 
 
 



 

Choose an item. 

Memorandum 
 
Date:  November 18, 2020 

To:  Rod Stinson, Raney Planning & Management, Inc. 

From:  Carly Panos and David B. Robinson, PE, Fehr & Peers 

Subject:  Laguna Main Street Apartments IS/MND – Transportation Analysis 

RS20-3964 

Fehr & Peers has completed a transportation analysis for the proposed Laguna Main Street 
Apartment project located in the City of Elk Grove. The proposed project includes a 148-unit 
multifamily development located on approximately 6-acres of undeveloped land in the Laguna 
West community. Figure 1 displays the location of the proposed project. Adjacent land uses 
include commercial to the north, a government and a day care facility to the south, and 
residential to the east and west.  
 
The purpose of this study is to analyze traffic impacts of the proposed project including a traffic 
operations analysis, site access and on-site circulation analysis, and a vehicle miles traveled 
analysis. This memorandum presents the methodologies, inputs, and results of the analyses.  

Data Collection 
The following intersections were selected for analysis and consider the proposed use, location of 
the project within the Laguna West community, and expected generation and distribution of trips.  

Intersection turning movement counts were collected during the AM (7:00 AM to 9:00 AM) and 
PM (4:00 PM to 6:00 PM) peak periods on October 27, 2020 at the following study intersections.  

1) Vaux Avenue/Nolan Street 
2) Vaux Avenue/Laguna Main Street 
3) Vaux Avenue/Peets Street 

Based on observed traffic volumes, the AM peak hour at the study intersections is 7:15 AM to 8:15 
AM and the PM peak hour is 5:00 PM to 6:00 PM. Due to the COVID-19 pandemic and the 
resulting changes to travel patterns that have occurred, traffic count data provided by the City of 
Elk Grove on Laguna Boulevard west of Harbour Point Drive was used to adjust traffic volumes at 
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the study intersections to more closely reflect pre-pandemic traffic volumes. Mid-week AM and 
PM peak hour data collected in October 2019 was compared to mid-week AM and PM peak hour 
data collected in September 2020. Traffic volumes near the study area have decreased by 
approximately 35 percent during the AM peak hour and 26 percent during the PM peak hour. 
Therefore, traffic volumes at the study intersections were increased accordingly. Figure 2 displays 
the weekday AM and PM peak hour traffic volumes, lane configurations, and traffic controls.  

Analysis Methodology and Evaluation Criteria 
The study intersections were analyzed using procedures and methodologies contained in the 
Highway Capacity Manual 6th Edition (Transportation Research Board, 2016). These methodologies 
were applied using Synchro 10 software, which considers traffic volumes, lane configurations, 
speed, heavy vehicle percentages, and other pertinent parameters of intersection operations.  

The City of Elk Grove’s General Plan Policy MOB-1-3 includes performance targets for 
intersections. These targets represent aspirational goals but are not mandated performance 
standards. The performance target for side-street and all-way stop control intersections is less 
than 35.1 seconds of delay. Intersection delay at all study intersections was compared to the 
Intersection Performance Target.  

Existing Conditions 
Existing Pedestrian Facilities 

The Laguna West community has a robust pedestrian network including sidewalks along most 
internal roadways as well as pedestrian connections to Bartholomew Park, Lawson Park, Velma & 
Lester King Park, Hawkins Park and more. Sidewalks are present along all frontages of the 
proposed project site. Primary access from Laguna Boulevard to the proposed project will be 
along Laguna Main Street, Haussman Street and Gropius Street. Laguna Main Street and 
Haussman Street have continuous sidewalks along both frontages connecting the proposed 
project to Laguna Boulevard. Sidewalks are present along the western frontage of Gropius Street; 
however, the eastern frontage between Laguna Boulevard and Vaux Avenue does not currently 
have sidewalks. The City of Elk Grove Improvement Standards (amended June 22, 2020) require a 
minimum five-foot sidewalk with new development along residential and collector streets; 
therefore, it is anticipated that a sidewalk will be constructed along the eastern frontage when this 
parcel is developed. 

Existing Bicycle Facilities 

The City of Elk Grove Bicycle, Pedestrian and Trails Master Plan (City of Elk Grove, 2014) identifies 
the following bicycle facility types:  
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• Class I Bikeways (Bike Path): A completely separated right-of-way for the exclusive use 
of bicycles, pedestrians and, in some cases, equestrians and other non-motorized travel 
such as roller skating, skateboarding, and so forth.  These facilities provide an alternative 
to sidewalks or on-street bicycle lanes. Crossflow by motor vehicle is minimized. Class I 
Bikeways provide important recreational opportunities, but can also be used to close 
gaps to bicycle travel caused by construction of freeways or natural barriers (rivers, 
streams, etc.). 
 

• Class II Bikeways (Bike Lane): A striped lane for one-way bike travel directly on the 
roadway. Vehicle crossflow generally occurs at intersections and driveways. Bike lanes are 
usually at least four to five feet wide and delineated from the motor vehicle lane by a 
solid white stripe. They serve to separate motor vehicle and bicycle traffic and provide for 
more predictable movements by each. Bike lanes are often established along streets in 
corridors where there is significant bicycle demand. 
 

• Class III Bikeways (Bike Route): An on-street route that provides for shared use of the 
roadway by bicycles and motor vehicles. Class III facilities are usually designated by Bike 
Route signs and permanent markings, such as “sharrow symbols,” that illustrate to drivers 
that bicyclists are legitimate users of the lane space. Class III routes are often designated 
on roadways with low levels of motor vehicle traffic or are used as alternative routes 
through high-demand corridors. 

Designated bike lanes near the project site are located on Laguna Boulevard and Harbour Point 
Drive. Designated bike routes near the project site are located on Babson Drive and Lakepoint 
Drive. 

Existing Transit Facilities 

Transit services in the City of Elk Grove are provided by E-Tran, which is operated by Sacramento 
Regional Transit (SacRT). Multiple bus stops are located near the project site, including a sheltered 
bus stop along the northern frontage of the project site east of Laguna Main Street and an 
unsheltered stop on the southern side of the Laguna West Plaza east of Laguna Main Street. Bus 
routes that serve the area include Commuter Route 14 and Local Routes 111, 112, 113 and 114.  

Commuter Route 14 operates Monday through Friday during the AM peak period from 
approximately 5:45 AM to 8:15 AM and during the PM peak period from approximately 3:45 PM 
to 6:15 PM with 30-minute headways. Local Routes 111 and 112 operate Monday through Friday 
between approximately 6:00 AM and 8:30 PM with hourly headways in each direction. Local 
Routes 113 and 114 operate Monday through Friday between approximately 6:00 AM and 8:15 
PM with hourly headways in each direction and between 7:00 AM and 6:15 PM on Saturdays with 
one and a half hour headways in each direction.  
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Existing Intersection Operations 

Table 1 presents the results of the existing conditions analysis. Technical calculations are 
provided in Attachment A.  As displayed, all intersections operate acceptably under existing 
conditions.  

Table 1:  Intersection Operations – Existing Conditions 
Intersection Traffic Control1 Peak Hour Delay2 

1. Vaux Avenue/Nolan Street SSSC AM 
PM 

4 (9) 
6 (13) 

2. Vaux Avenue/Laguna Main Street AWSC AM 
PM 

8 
8 

3. Vaux Avenue/Peets Street Signal AM 
PM 

4 (9) 
3 (9) 

Notes:  
1 AWSC = All-way stop control; SSSC = Side-street stop control 
2 For all-way stop controlled intersections, average intersection delay is reported in seconds per vehicle for all 
approaches. For side street stop-controlled intersections, intersection delay is reported in seconds per vehicle for 
the worst approach. Intersection delay is calculated using Synchro 10 and is based on the procedures and 
methodology contained in the Highway Capacity Manual 6th Edition (Transportation Research Board, 2016).  
Source: Fehr & Peers 2020 

Existing Plus Project Conditions 
Trip Generation 

Project trip generation was estimated using trip rates published in the Trip Generation Manual 
10th Edition (Institute of Transportation Engineers, 2017). external walk, bike, and transit trips were 
calculated using MXD+. Table 2 displays the project trip generation.  
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Table 2: Project Trip Generation 

Land Use ITE Code Quantity 
(du) Daily 

AM Peak Hour PM Peak Hour 
In Out Total In Out Total 

Multi-Family Housing 
(Mid-Rise) 221 148 805 13 37 50 40 25 65 

Walk/Bike Trips -36 -1 -1 -2 -1 -1 -2 
Transit Trips -25 - -1 -1 -1 - -1 

Net New Trips 744 12 35 47 38 24 62 
Notes:  
Trip generation was calculated using trip rates published in the Trip Generation Manual 10th Edition 
(Institute of Transportation Engineers, 2017).  
 Internal trips and walk, bike and transit trips were calculated using MXD+. 
 
Source: Fehr & Peers, 2020 

Trip Distribution and Assignment 

Project trips were distributed based on existing travel patterns, access to Laguna Boulevard from 
within the Laguna West community, and driveway locations of the proposed project. Figure 3 
displays the AM and PM peak hour trip distribution. 

Existing Plus Project Intersection Operations  

Project trips were added to the study intersections based on the trip generation and distribution 
previously described. Figure 4 displays the existing plus project AM and PM peak hour turning 
movement volumes. Table 3 presents the results of the existing plus project operations analysis. 
Technical calculations are provided in Attachment A.  As displayed, all intersections would 
operate acceptably under existing plus project conditions. 

 

 

 

 

 

 



Rod Stinson, Raney Planning & Management, Inc. 
November 18, 2020 
Page 6 of 14  

 

Table 3:  Intersection Operations – Existing Plus Project Conditions 

Intersection Traffic Control Peak Hour Existing 
Delay1 

Existing Plus 
Project 
Delay1 

1. Vaux Avenue/Nolan Street SSSC AM 
PM 

4 (9) 
6 (13) 

5 (9) 
6 (13) 

2. Vaux Avenue/Laguna Main Street AWSC AM 
PM 

8 
8 

8 
9 

3. Vaux Avenue/Peets Street Signal AM 
PM 

4 (9) 
3 (9) 

5 (9) 
4 (9) 

Notes:  
1  For all-way stop controlled intersections, average intersection delay is reported in seconds per vehicle 
for all approaches. For side street stop-controlled intersections, intersection delay is reported in seconds 
per vehicle for the worst approach. Intersection delay is calculated using Synchro 10 and is based on the 
procedures and methodology contained in the Highway Capacity Manual 6th Edition (Transportation 
Research Board, 2016).  
Source: Fehr & Peers 2020 

 

Site Access and Circulation 
Project Driveway Design and Parking Relative to City Standards 

The following standards contained in the City of Elk Grove Improvement Standards Manual (June 
22, 2020) are applicable to the proposed project:  

• All driveways, except those providing access to single family residential uses, on two lane 
streets shall have a minimum throat depth of 25 feet.  

• Commercial, office, and multi-family driveways on collector streets shall have a minimum 
opening of 24-feet.  

• Residential driveways on minor street or collector streets at their intersection with a 50-
foot back of curb to back of curb or narrower street shall be located a minimum of 15 
feet clear from the corner return.  

A detailed review of the project site plan (LPAS Architecture + Designs, October 29, 2019) 
revealed the following:  

• The driveway throat depth for driveways proposed on Vaux Avenue is approximately 80 
feet and the driveway throat depth for driveways proposed on Nolan Street and Peets 
Street is approximately 30 feet. Therefore, all driveways exceed the minimum 25-foot 
throat depth requirement.  

• Proposed driveways are approximately 26 feet wide and therefore, comply with the 24-
foot-wide minimum requirement. 
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• Proposed driveways are located at least 15 feet from corner returns of adjacent 
intersections and therefore, comply with the minimum requirement.  

Additionally, the following parking standards identified in Section 23.58 of the City of Elk Grove 
Zoning Code are applicable to the proposed project.   

• Multi-family developments shall provide the following number of parking stalls: 
o Studio and one-bedroom units – 1.5 spaces/unit, plus 1 guest space/4 units 
o Two- and three-bedroom units – 2 spaces/unit, plus 1 guest space/4 units 
o Four- or more bedroom units – 3 spaces/unit, plus 1 guest space/4 units 

• Standard 90-degree parking stalls shall be at least 9 feet wide and 19 feet long; however, 
vehicles are permitted to overhang into a landscaped area by 2 feet, provided that the 
landscape area is extended by 2 feet.  

• Dead end aisles are required to have 90-degree angle stalls and shall have a minimum 5-
foot backing area.  

• Multi-family developments shall install a minimum of 1 bicycle parking space for every 3 
units.  

• New multifamily residential projects are required to provided dedicated electric vehicle 
parking spaces with electric vehicle supply equipment and designated spaces for future 
electric vehicle expansion. A minimum of 2.5 percent of total parking spaces required 
shall include electric vehicle supply equipment and a minimum 2.5 percent of total 
parking spaces shall be designated for future installation of electric vehicle supply 
equipment.  

On-site Circulation 

We completed a swept path analysis using the AutoTURN software to evaluate the adequacy of 
the proposed driveways and on-site circulation to accommodate delivery vehicles and trash 
collection vehicles. Figures 5-10 show the swept paths for the design vehicles entering, exiting 
and maneuvering throughout the project site. As displayed, the site plan has been designed to 
accommodate delivery vehicles and refuse vehicles.  

VMT 
Analysis Methodology 

We developed origin-destination/tour-based transportation analysis VMT forecasts, using the 
modified version of SACOG’s SACSIM regional travel demand forecasting model, developed for 
the City of Elk Grove General Plan Update and subsequently updated for the City’s transportation 
impact fee program.  The City uses total daily VMT and VMT per service population as the basis 
for VMT analysis.  The following describes these two VMT metrics and their intended use: 
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• VMT per Service Population – Includes the sum of all vehicle miles of travel produced by 
individual land uses in a project, divide by the sum of total residents living in the project.  
The VMT per service population metric is used to assess a project against specific land 
use VMT limits.  The Project includes multi-family residential land use.  Therefore, the 
Project is compared to the high density residential VMT limit. 

• Total Daily VMT – Includes the sum of all daily vehicle miles of travel produced by all uses 
within the City of applicable Study Area.  Since the Project is located in the City limits, the 
Citywide cumulative VMT limit that is outlined in Policy MOB-1-1(a)(ii) is used to assess 
the Project. 

The VMT estimates include all trips that have one end in a project location and includes the 
following: 

• Trip Types – Includes internal-to-internal (II), internal-to-external (IX), and external-to-
internal (XI) trips.  External-to-external (XX) trips are excluded. 

• Trip Length – Fully accounts for entire length of each trip. 
• Trip Tours – Includes trip tours without an origin or destination at the home.  

Details of the VMT calculation process are included in Appendix E of the City of Elk Grove 
Transportation Analysis Guidelines. 

Analysis Evaluation Criteria 

The following evaluation criteria was used to determine if the addition of the proposed Project 
would result in an impact in the City of Elk Grove.   

The City desires to achieve a reduction in VMT. Reductions in VMT can be accomplished through 
a combination of land use and mobility actions. To reduce VMT, the City has established the 
following metrics and limits depicted in the following graphic. 
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The VMT analysis process for land use projects outlined above includes the following four steps: 

• Step 1 (Project Type) – Determine if the project is ministerial or discretionary or if the 
project is exempt from VMT analysis. 

• Step 2 (Project Location) – Determine if VMT analysis is necessary based on project 
location and determine the Project’s VMT limit by land use designation. 

• Step 3 (Analyze Project VMT) – Determine the Project’s VMT and compare to the VMT 
limit by land use designation (from Step 2) to determine if VMT mitigation is necessary. 
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• Step 4 (Project VMT Limit Compliance) – Identify VMT reduction mitigation measures and 
significance of VMT impacts with mitigation. 

The following VMT Screening Map identifies areas in the City that are exempt from VMT analysis. 
These include sites that have been pre-screened through Citywide VMT analysis.  Pre-screened 
areas are shown in white and have been determined to result in 15 percent or below the average 
service population VMT established for that land use designation if built to the specifications of 
the Land Use Plan.  With an average VMT per service population of 12.0, the City’s target VMT per 
service population threshold is 10.2. 

 

For projects that have not been pre-screened and that do not achieve the limits outlined below 
shall be subject to all feasible mitigation measures necessary to reduce the VMT for, or induced 
by, the Project to the applicable limits. If the VMT for or induced by the Project cannot be reduced 
consistent with the performance metrics outlined below, the City may consider approval of the 
Project, subject to a finding of overriding consideration and mitigation of transportation impacts 
to the extent feasible, provided some other form of community benefit is achieved by the Project. 
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• New Development – Any new land use plans, amendments to such plans, and other 
discretionary development proposals (referred to as “development projects”) are required 
to demonstrate a 15 percent reduction in VMT from existing (2015) conditions. To 
demonstrate this reduction, conformance with following land use and cumulative VMT 
limits is required:  

1. Land Use – Development projects shall demonstrate that the VMT produced by 
the project at buildout is equal to or less than the VMT limit of the project’s 
General Plan land use designation, as shown in the following table, which 
incorporates the 15 percent reduction from 2015 conditions: 

Vehicle Miles Traveled Limits by Land Use Designation 

Land Use Designation 
VMT Limit  

(daily per service population) 
Commercial and Employment Land Use Designations 

Community Commercial 41.6 
Regional Commercial 44.3 
Employment Center 47.1 
Light Industrial/Flex 24.5 
Light Industrial 24.5 
Heavy Industrial 39.5 

Mixed Use Land Use Designations 
Village Center Mixed Use 41.6 
Residential Mixed Use 21.2 

Public/Quasi Public and Open Space Land Use Designations  
Parks and Open Space1 0.0 
Resource Management and Conservation1 0.0 
Public Services 53.1 

Residential Land Use Designations 
Rural Residential 34.7 
Estate Residential 49.2 
Low Density Residential 21.2 
Medium Density Residential 20.9 
High Density Residential 20.6 

Other Land Use Designations 
Agriculture 34.7 

Notes: 
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1. These land use designations are not anticipated to produce substantial VMT, as they have 
no residents and few to no employees. These land use designations therefore have no limit 
and are exempt from analysis. 

2. Cumulative for Development Projects within the Existing City – Development 
projects located within the existing (2017) City limits shall demonstrate that 
cumulative VMT within the City including the project would be equal to or less 
than the established Citywide limit of 6,367,833 VMT (total daily VMT). 

3. Cumulative for Development Projects within Growth Areas – Development 
projects located in Study Areas shall demonstrate that cumulative VMT within the 
applicable Study Area would be equal to or less than the established limit shown 
in the following table. 

 
Study Area Total Vehicle Miles Traveled Limits 

Study Area 
VMT Limit  

(total VMT at buildout) 
North Study Area 37,622 
East Study Area 420,612 
South Study Area 1,311,107 
West Study Area 705,243 

The Project is located within the City limits.  The Project and remainder of the City will meet the 
buildout VMT Limit 6,367,833. 

Analysis Results 

The Project VMT analysis under cumulative conditions, relative to the threshold of significance 
presented above, is discussed below.  The VMT analysis includes all the roadway improvements 
included as part of the General Plan VMT analysis. 

VMT Screening 

The VMT Screening Map identifies areas in the City that are exempt from VMT analysis. These 
include sites that have been pre-screened through Citywide VMT analysis.  Pre-screened areas 
have been determined to result in 15 percent or below the average service population VMT 
established for the land use designations for the study area if built to the specifications of the 
Land Use Plan.  As shown, the Project is not located in a pre-screened area.   
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VMT Limits by Land Use Designation 

As outlined above, the Project must demonstrate that the VMT produced by the Project at 
buildout is equal to or less than the VMT limit of the underlying land use designation.  The project 
site has a General Plan land use designation is Community Commercial.  The Project proposes 
High Density Residential.  Therefore, Table 4 compares the Project’s VMT per service population 
(i.e., residents) to the City’s VMT limit for that land use (which incorporates a 15% reduction in 
total VMT from the 2015 baseline).  As shown in Table 4, the Project as analyzed will not exceed 
the City’s VMT limit for the High Density Residential land use designation.   

Table 4: VMT by Land Use Designation Limits – Project Buildout Conditions 

Project Land Use Designation 
VMT Per Service Population Limit 

Exceeded? Limit Project 

Buildout High Density 
Residential 20.6 20.02 No 

Source: Fehr & Peers, 2020. 
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Citywide VMT Limits 

As outlined above, land use development projects located with the existing (2017) City limits shall 
demonstrate that cumulative VMT within the City, including the Project, would be equal to or less 
than the City’s established total VMT limit.  This VMT limit incorporates a 15% reduction in total 
VMT from the 2015 baseline.  Table 5 compares the citywide total VMT limit to the City’s total 
VMT limit with buildout of the proposed Project.  As shown in Table 5, the addition of the Project 
would not exceed the cumulative citywide VMT limit.   

Table 5: Citywide VMT Limit – Project Buildout Conditions 

Development Projects in Existing City 
Total VMT 

Limit Exceeded? 

Limit Project 

Citywide 6,367,833 6,366,759 No 

Source: Fehr & Peers, 2020. 
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MITIGATION MONITORING AND REPORTING PROGRAM 

City of Elk Grove Laguna Main Street Apartments Project 
August 2021 Mitigation Monitoring and Reporting Program 

MMRP-1 

INTRODUCTION 

The California Environmental Quality Act (CEQA) Guidelines, Section 15097, requires public 
agencies, as part of the adoption of a Mitigated Negative Declaration, to adopt a reporting and 
monitoring program to ensure that changes made to the project to mitigate or avoid significant 
environmental effects are implemented. The Mitigation Monitoring and Reporting Program 
(MMRP) contained herein is intended to satisfy the requirements of CEQA as they relate to the 
Laguna Main Street Apartments Project (Project) in the City of Elk Grove (City). The MMRP is 
intended to be used by City staff and mitigation monitoring personnel during implementation of 
the Project.  

The MMRP will provide for monitoring of construction activities as necessary, in-the-field 
identification and resolution of environmental concerns, and reporting to City staff. The MMRP will 
consist of the components described below.  

COMPLIANCE CHECKLIST 

Table 1 contains a compliance-monitoring checklist that identifies all newly adopted mitigation 
measures, identification of agencies responsible for enforcement and monitoring, and timing of 
implementation. 

FIELD MONITORING OF MITIGATION MEASURE IMPLEMENTATION  

During construction of the Project, the City of Elk Grove's designated construction inspector will be 
responsible for monitoring the implementation of mitigation measures. The inspector will report to 
the City of Elk Grove Department of Public Works, and will be thoroughly familiar with all plans and 
requirements of the project. In addition, the inspector will be familiar with construction contract 
requirements, construction schedules, standard construction practices, and mitigation 
techniques. Aided by Table 1, the inspector will typically be responsible for the following activities: 

1.  On-site, day to day monitoring of construction activities; 

2.  Reviewing construction plans to ensure conformance with adopted mitigation measures; 

3.  Ensuring contractor knowledge of and compliance with all appropriate conditions of project 
approval; 

4. Evaluating the adequacy of construction impact mitigation measures, and proposing 
improvements to the contractors and City staff; 

5. Requiring correction of activities that violate project mitigation measures, or that represent 
unsafe or dangerous conditions. The inspector shall have the ability and authority to secure 
compliance with the conditions or standards through the City of Elk Grove Public Works 
Department, if necessary; 

6. Acting in the role of contact for property owners or any other affected persons who wish to 
register observations of violations of project mitigation measures, or unsafe or dangerous 
conditions. Upon receiving any complaints, the inspector shall immediately contact the 
construction representative. The inspector shall be responsible for verifying any such 
observations and for developing any necessary corrective actions in consultation with the 
construction representative and the City of Elk Grove Public Works Department; 

7.  Maintaining prompt and regular communication with City staff; 

EXHIBIT B
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Laguna Main Street Apartments Project City of Elk Grove 
Mitigation Monitoring and Reporting Program August 2021 

MMRP-2 

8.  Obtaining assistance as necessary from technical experts, such as archaeologists and wildlife 
biologists, to develop site-specific procedures for implementing the mitigation measures 
adopted by the City for the Project. For example, it may be necessary at times for a wildlife 
biologist to work in the field with the inspector and construction contractor to explicitly identify 
and mark areas to be avoided during construction; and 

9.  Maintaining a log of all significant interactions, violations of permit conditions or mitigation 
measures, and necessary corrective measures. 

PLAN CHECK 

Many mitigation measures will be monitored via plan check during Project implementation. City 
staff will be responsible for monitoring plan check mitigation measures. 
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MITIGATION MONITORING AND REPORTING PROGRAM 

MM 
Number Mitigation Measure Timing/ 

Implementation 
Enforcement/ 

Monitoring 

Verification 
(date and 
Signature) 

IV-1 

Burrowing Owl 
 
During the non-breeding season (late September through the 
end of January), the Applicant shall conduct a survey for 
burrowing owls and burrows or debris that represent suitable 
nesting or refugia habitat for burrowing owls within areas of 
proposed ground disturbance. Should owls be present, 
construction activities shall avoid the refugia by 250 feet until the 
burrowing owl vacates the site.  CDFW may provide authorization 
for the applicant to conduct activities (burrow exclusion, etc.,) 
that may discourage owl use. 
 
If clearing and construction activities are planned to occur 
during the nesting period for burrowing owls (February 1–August 
31), a qualified biologist shall conduct a targeted burrowing owl 
nest survey of all accessible areas within 500 feet of the proposed 
construction area within 14 days prior to construction initiation, as 
described in CDFG’s Staff Report on Burrowing Owl Mitigation, 
published March 7, 2012. Surveys shall be repeated if Project 
activities are suspended or delayed for more than 14 days during 
nesting season. The results of the surveys shall be submitted to the 
Development Services Department. If burrowing owls are not 
detected, further mitigation is not required. 
 
If an active burrowing owl nest burrow (i.e., occupied by more 
than one adult owl, and/or juvenile owls are observed) is found 
within 250 feet of a construction area, construction shall cease 
within 250 feet of the nest burrow until a qualified biologist 
determines that the young have fledged and adult has vacated, 
or it is determined that the nesting attempt has failed. If the 
applicant desires to work within 250 feet of the nest burrow, the 

During the non-
breeding season 
(late September 

through the end of 
January) 

 
-and- 

 
Within 14 days prior 

to construction 
initiation, if clearing 

and construction 
activities are 

planned to occur 
during the nesting 

period for burrowing 
owls (February 1–

August 31) 

City of Elk 
Grove 

Development 
Services 

Department 
 

CDFW 
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MM 
Number Mitigation Measure Timing/ 

Implementation 
Enforcement/ 

Monitoring 

Verification 
(date and 
Signature) 

applicant shall consult with CDFW and the City to determine if 
the nest buffer can be reduced.  
 

IV-2 

White-tailed Kite 
 
Prior to any ground disturbance related to covered activities that 
occur during the nesting season (March 15 - August 31), a 
qualified biologist shall conduct a preconstruction survey no 
more than one month prior to construction to establish whether 
white-tailed kite is nesting in trees in or visible from the site. The 
findings of the survey shall be submitted to the Development 
Services Department. In the event active nests are found, a non-
disturbance buffer of 300 feet shall be established or as otherwise 
prescribed by a qualified biologist. The buffer shall be 
demarcated with painted orange lath or via the installation of 
orange construction fencing. Disturbance within the buffer shall 
be postponed until a qualified biologist has determined that the 
young have attained sufficient flight skills to leave the area or that 
the nesting cycle has otherwise completed. 

Prior to any ground 
disturbance related 
to covered activities 

that occur during 
the nesting season 
(March 15 - August 

31) 

City of Elk 
Grove 

Development 
Services 

Department 
 

 

IV-3(a) 

Swainson’s Hawk 
 
A targeted Swainson’s hawk nest survey shall be conducted 
throughout all accessible areas within 0.5-mile of the proposed 
construction area within 14 days prior to construction activities. If 
no active Swainson’s hawk nests are identified on or within 0.5-
mile of the Project site within the recommended survey periods, 
a letter report summarizing the survey results shall be submitted to 
the Development Services Department within 30 days following 
the final survey, and no further avoidance and minimization 
measures for nesting habitat are required.  
 
If active Swainson’s hawk nests are found within 0.5-mile of the 
construction area, construction shall cease within 0.5-mile of the 
nest until a qualified biologist determines that the young have 

Within 14 days prior 
to construction 

activities  

City of Elk 
Grove 

Development 
Services 

Department 
 

CDFW 
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MM 
Number Mitigation Measure Timing/ 

Implementation 
Enforcement/ 

Monitoring 

Verification 
(date and 
Signature) 

fledged, or that the nesting attempt has failed. If the Project 
applicant desires to work within 0.5-mile of the nest, the applicant 
shall consult with CDFW and the City to determine if the nest 
buffer can be reduced. The Project applicant, the qualified 
biologist, the City, and CDFW shall collectively determine the nest 
avoidance buffer, and what (if any) nest monitoring is necessary. 
If an active Swainson’s hawk nest is found within the survey area 
prior to construction, then the Project applicant shall implement 
additional mitigation recommended by the qualified biologist 
based on CDFW guidelines and obtain any required permits from 
CDFW. 

IV-3(b) 

Swainson’s Hawk 
 
Prior to initiation of ground disturbing activity for the Project, a 
qualified biologist shall conduct a field survey of Swainson’s hawk 
nest locations recorded in the CNDDB within a 10-mile radius of 
the Project site, during a period of maximum nesting activity (April 
through June). The biologist shall provide the City with a summary 
of findings of Swainson’s hawk nesting activity within 10 miles of 
the Project site. If the biologist determines that the Project site is 
within 10 miles of an active Swainson’s hawk nest (where an 
active nest is defined as a nest with documented Swainson’s 
hawk uses within the past five years), the Project applicant shall 
mitigate for the loss of suitable Swainson’s hawk foraging habitat 
by implementing one of the following measures, as applicable, 
pursuant to CDFW’s “Staff Report regarding Mitigation for 
Impacts to Swainson’s Hawks (Buteo swainsoni) in the Central 
Valley of California” (1994): 
 

• If an active nest is identified within one mile of the Project 
site: One acre of suitable foraging habitat shall be 
protected for each acre of suitable foraging habitat 
developed. Protection shall be via purchase of mitigation 

Prior to initiation of 
ground disturbing 

activity  

City of Elk 
Grove 

Development 
Services 

Department 

 



MITIGATION MONITORING AND REPORTING PROGRAM 

Laguna Main Street Apartments Project City of Elk Grove 
Mitigation Monitoring and Reporting Program August 2021 

MMRP-6 

MM 
Number Mitigation Measure Timing/ 

Implementation 
Enforcement/ 

Monitoring 

Verification 
(date and 
Signature) 

bank credits or other land protection mechanism 
acceptable to the City. 

• If an active nest is identified within five miles (but greater 
than one mile) of the Project site: 0.75-acre of suitable 
foraging habitat shall be protected for each acre of 
suitable foraging habitat developed. Protection shall be 
via purchase of mitigation bank credits or other land 
protection mechanism acceptable to the City. 

• If an active nest is identified within 10 miles (but greater 
than five miles) of the Project site: 0.5-acre of suitable 
foraging habitat shall be protected for each acre of 
suitable foraging habitat developed. Protection shall be 
via purchase of mitigation bank credits or other land 
protection mechanism acceptable to the City. 
 

Results of the nesting survey, as well as proof of purchase of 
mitigation credits or other land protection mechanism 
acceptable to the City, as required per the above mitigation 
options, shall be provided to the Development Services 
Department for review and approval prior to initiation of ground 
disturbance for any portion of the Project site. 

IV-4(a) 

Modesto Song Sparrow and Other Migratory Raptors 
 
If vegetation clearing, grading and/or construction activities are 
planned to occur during the migratory bird nesting season 
(February 15 to August 30), a preconstruction survey to identify 
active Modesto song sparrow and migratory bird nests shall be 
conducted by a qualified biologist within three days prior to 
construction initiation. The survey shall be performed by a 
qualified biologist for the purposes of determining 
presence/absence of active nest sites within a 500-foot radius of 
proposed construction areas, where access is available. If a 
break in construction activity of more than two weeks occurs, 
then subsequent surveys shall be conducted. A report 

Within three days 
prior to construction 

initiation, if 
vegetation clearing, 

grading and/or 
construction 
activities are 

planned to occur 
during the migratory 
bird nesting season 

(February 15 to 
August 30) 

City of Elk 
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summarizing the survey shall be provided to the City’s 
Development Services Department within 14 days of the 
completed survey. If active nests are not found, further mitigation 
is not required. 
 
If active Modesto Song Sparrow or raptor nests, not including 
Swainson’s hawk, are found, construction activities shall not take 
place within 500 feet of the nest/s until the young have fledged. 
If active songbird nests are found, a 100-foot no disturbance 
buffer shall be established. The no-disturbance buffers may be 
reduced if a smaller buffer is proposed by the qualified biologist 
and approved by the City (and CDFW if the species is a tricolored 
blackbird nesting colony) after taking into consideration the 
natural history of the species of bird nesting, the proposed activity 
level adjacent to the nest, habituation to existing or ongoing 
activity, and nest concealment (are there visual or acoustic 
barriers between the proposed activity and the nest). The 
qualified biologist shall visit the nest as needed to determine 
when the young have fledged the nest and are independent of 
the site, or the nest may be left undisturbed until the end of the 
nesting season. 

IV-4(b) 

Modesto Song Sparrow and Other Migratory Raptors 
 

Should construction activities cause a nesting bird to do any of 
the following in a way that would be considered a result of 
construction activities: vocalize, make defensive flights at 
intruders, get up from a brooding position, or fly off the nest, then 
the exclusionary buffer shall be increased such that activities are 
far enough from the nest to stop the agitated behavior, or as 
otherwise required through consultation with CDFW and the City. 
The exclusionary buffer shall remain in place until the chicks have 
fledged or as otherwise determined by a qualified biologist in 
consultation with CDFW and the City. Construction activities may 
only resume within the buffer zone after a follow-up survey by the 

During construction 
activities 
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qualified biologist has been conducted and a report has been 
prepared indicating that the nest (or nests) are no longer active, 
and that new nests have not been identified. 

V-1 

In the event of the accidental discovery or recognition of any 
human remains, the Development Services Department shall be 
notified, and further excavation or disturbance of the find or any 
nearby area reasonably suspected to overlie adjacent human 
remains shall not occur until compliance with the provisions of 
CEQA Guidelines Section 15064.5(e)(1) and (2) has occurred. The 
Guidelines specify that in the event of the discovery of human 
remains other than in a dedicated cemetery, no further 
excavation at the site or any nearby area suspected to contain 
human remains shall occur and the County Coroner shall be 
notified to determine if an investigation into the cause of death 
is required. If the coroner determines that the remains are Native 
American, then, within 24 hours, the Coroner must notify the 
Native American Heritage Commission, which in turn will notify 
the most likely descendants who may recommend treatment of 
the remains and any grave goods. If the Native American 
Heritage Commission is unable to identify a most likely 
descendant or most likely descendant fails to make a 
recommendation within 48 hours after notification by the Native 
American Heritage Commission, or the landowner or his 
authorized agent rejects the recommendation by the most likely 
descendant and mediation by the Native American Heritage 
Commission fails to provide a measure acceptable to the 
landowner, then the landowner or his authorized representative 
shall rebury the human remains and grave goods with 
appropriate dignity at a location on the property not subject to 
further disturbances. Should human remains be encountered, a 
copy of the resulting County Coroner report noting any written 
consultation with the Native American Heritage Commission shall 
be submitted as proof of compliance to the Development 
Services Department. Work on the project site cannot 

During ground-
disturbing activities, 

if human remains 
are discovered 
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commence until after the human remains are removed from the 
area. 

V-2 

In the event that cultural resources or tribal cultural resources are 
discovered during grading or construction activities during 
development of the Project, work shall halt immediately within 
100 feet of the discovery, the Development Services Director shall 
be immediately notified. The Applicant’s on-site Construction 
Supervisor, the City of Elk Grove, an archaeologist meeting the 
Secretary of the Interior’s Standards in Archaeology, and any 
applicable Native American tribes shall assess the discovery to 
determine if it qualifies as a tribal cultural resource. The 
appropriate treatment of the discovery, including any applicable 
avoidance or mitigation strategies, shall be determined in 
consultation with the City and the applicable tribes. Construction 
activities within 100 feet of the discovery shall not commence 
until the appropriate treatment has been determined and any 
applicable mitigation has been completed. Mitigation shall 
follow the recommendations detailed in Public Resources Code 
sections 21084.3(a) and (b), and CEQA Guidelines section 15370. 
Work may continue on other parts of the Project site while 
historical or unique archaeological resource mitigation takes 
place (Public Resources Code Section 21083.2). 

During grading and 
construction 

activities, if cultural 
or tribal cultural 
resources are 
discovered 

City of Elk 
Grove 

Development 
Services 

Department 

 

V-3 

The applicant shall retain the services of a qualified professional 
to conduct a worker environmental training session for the 
construction crew that will be conducting grading and 
excavation at the project site. The worker environmental training 
shall include archaeological and Tribal Cultural Resource 
awareness. The training shall be developed in coordination with 
the applicable tribes and approved by the City. The training shall 
identify the appropriate point of contact in the case of tribal 
cultural resource discovery and shall include relevant information 
regarding tribal cultural resources, including applicable 
regulations, protocols for avoidance, and consequences of 
violating State laws and regulations. The training shall also 

Prior to initiation of 
grading and 

excavation activities 
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underscore the requirement for confidentiality and culturally-
appropriate treatment of tribal cultural resources. 

VII-1 

Prior to approval of any grading permits, the project Civil 
Engineer shall show on the Project plans that the project design 
would adhere to all engineering recommendations provided in 
the site-specific Geologic Engineering Study Update prepared by 
Youngdahl Consulting, Inc. The Project plans shall include, but 
would not be limited to, the over-excavation and recompaction 
of native soils, pre-saturation of subgrade soils prior to foundation 
and slab construction, and structural design in accordance with 
Site Class D of the CBSC Ground Motion Parameters. Project plans 
shall be subject to review and approval by the City Engineering 
Division. 

Prior to approval of 
any grading permits 

City of Elk 
Grove 

Engineering 
Division 

 

VII-2 

Before the start of any earthmoving activities, the Project 
applicant shall retain a qualified scientist (e.g., geologist, biologist, 
paleontologist) to train all construction personnel involved with 
earthmoving activities, including the site superintendent, 
regarding the possibility of encountering fossils, the appearance 
and types of fossils likely to be seen during construction, and 
proper notification procedures should fossils be encountered. 
Training on paleontological resources shall also be provided to all 
other construction workers but may use videotape of the initial 
training and/or written materials rather than in-person training.  
 
If any paleontological resources (fossils) are discovered during 
grading or construction activities within the Project area, work 
shall be halted immediately within 50 feet of the discovery, and 
the City Planning Division shall be immediately notified. The 
Project applicant shall retain a qualified paleontologist to 
evaluate the resource and prepare a recovery plan in 
accordance with Society of Vertebrate Paleontology guidelines 
(SVP 2010). The recovery plan may include, but is not limited to, a 
field survey, construction monitoring, sampling and data recovery 
procedures, museum storage coordination for any specimen 

Before the start of 
any earthmoving 

activities 

City of Elk 
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Development 
Services 

Department 

 



MITIGATION MONITORING AND REPORTING PROGRAM 

City of Elk Grove Laguna Main Street Apartments Project 
August 2021 Mitigation Monitoring and Reporting Program 

MMRP-11 

MM 
Number Mitigation Measure Timing/ 

Implementation 
Enforcement/ 

Monitoring 

Verification 
(date and 
Signature) 

recovered, and a report of findings. Recommendations in the 
recovery plan that are determined by the City to be necessary 
and feasible shall be implemented by the applicant before 
construction activities resume in the area where the 
paleontological resources were discovered. 

VIII-1 

Prior to issuance of any grading or building permits, Project 
Building Plans shall demonstrate compliance with the following 
applicable measures included in the City’s Climate Action Plan, 
to the satisfaction of the City of Elk Grove Development Services 
Department: 
 

• The Project shall comply with 2019 CALGreen Tier 1 
standards, including a 15 percent improvement over 
minimum Title 24, Part 6, Building Energy Efficiency 
Standards (CAP Implementation Measure BE-4).  

• At least 10 percent of all units shall include all-electric 
appliances and HVAC systems, including, but not limited 
to, (A) a heat pump water heater with a minimum Uniform 
Energy Factor of 2.87, and (B) an induction 
cooktop/range for all cooking surfaces in the unit (CAP 
Implementation Measure BE-6). 

• A minimum of 25 percent of the off-road construction fleet 
used during construction of the Project shall include 
Environmental Protection Agency certified off-road Tier 4 
diesel engines (or better) (CAP Implementation Measure 
TACM-8). 

Prior to issuance of 
any grading or 
building permits 

City of Elk 
Grove 

Development 
Services 

Department 

 

IX-1 

Prior to initiation of grading activities, the project applicant shall 
complete an analysis of the soils along the northern Project site 
boundary adjacent to Vaux Avenue, nearest to the dry cleaner 
location, to determine whether substantial concentrations of dry 
cleaning solvents, petroleum distillates, or other soil contaminants 
are present above the applicable direct exposure Environmental 
Screening Levels (ESLs) set by the Regional Water Quality Control 
Board, the residential screening levels set by the Department of 

Prior to initiation of 
grading activities 

City of Elk 
Grove 

Development 
Services 

Department 
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Toxic Substances Control’s Human Health Risk Assessment Note 3, 
and/or the U.S. Environmental Protection Agency’s Regional 
Screening Levels for Region 9. If contaminants are not detected 
above applicable ESLs/RSLs, then further mitigation is not 
required. If contaminants are detected above the applicable 
ESLs/RSLs, then the soils shall be remediated by off-hauling to a 
licensed landfill facility. Such remediation activities shall be 
performed by a licensed hazardous waste contractor (Class A) 
and contractor personnel that have completed 40-hour OSHA 
hazardous training. The results of soil sampling and analysis, as 
well as verification of proper remediation and disposal, shall be 
submitted to the City’s Development Services Department for 
review and approval. 

X-1 

Prior to issuance of grading permits, the contractor shall prepare 
a Storm Water Pollution Prevention Plan (SWPPP) for review and 
approval by the RWQCB. The developer shall file the Notice of 
Intent (NOI) and associated fee to the SWRCB. The SWPPP shall 
serve as the framework for identification, assignment, and 
implementation of BMPs. The contractor shall implement BMPs to 
reduce pollutants in stormwater discharges to the maximum 
extent practicable. Construction (temporary) BMPs for the 
project may include, but are not limited to: fiber rolls, straw bale 
barrier, straw wattles, storm drain inlet protection, velocity 
dissipation devices, silt fences, wind erosion control, stabilized 
construction entrance, hydroseeding, revegetation techniques, 
and dust control measures. The SWPPP shall be submitted to the 
Director of Public Works/City Engineer for review and approval 
and shall remain on the project site during all phases of 
construction. Following implementation of the SWPPP, the 
contractor shall subsequently demonstrate the SWPPP’s 
effectiveness and provide for necessary and appropriate 
revisions, modifications, and improvements to reduce pollutants 
in stormwater discharges to the maximum extent practicable. 

Prior to issuance of 
grading permits 
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X-2 

Prior to approval of improvement plans, the Project improvement 
plans shall demonstrate, to the satisfaction of the City Engineer, 
that the Project design is compliant with the City of Elk Grove MS4 
permit (Order No. R5-2016-0040-005), consistent with Chapter 
15.12 of the City’s Municipal Code.  

Prior to approval of 
improvement plans City Engineer  

XIII-1 

The following measures, when applicable, shall be followed 
throughout all phases of construction to reduce noise from 
construction activities and shall be the responsibility of the 
construction contractor and project applicant:  
 

• Construction should be limited between the hours of 7:00 
AM to 7:00 PM when located in close proximity to 
residential uses. Noise associated with these activities not 
located in close proximity to residential uses may occur 
between the hours of 6:00 PM and 8:00 PM; 

• Construction equipment should be well maintained and 
used judiciously to be as quiet as practical. Staging areas 
should be located in areas as far as possible from 
adjacent uses; 

• Equip all internal combustion engine-driven equipment 
with mufflers, which are in good condition and 
appropriate for the equipment; 

• Utilize “quiet” models of air compressors and other 
stationary noise sources where technology exists. Select 
hydraulically or electric-powered equipment and avoid 
pneumatically powered equipment where feasible; 

• Locate stationary noise-generating equipment as far as 
possible from sensitive receptors. Construct temporary 
noise barriers or partial enclosures to acoustically shield 
such equipment where feasible. Muffle or shield all intake 
and exhaust ports on power construction equipment; 

• Where barriers are used to shield equipment, they should 
block line-of-sight between the equipment and adjacent 
buildings.  Barriers should have a minimum density of 3 

Throughout all 
phases of 

construction 
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pounds per square foot.  It may not be possible to 
construct barriers for large pieces of equipment or mobile 
equipment; 

• Prohibit unnecessary idling of internal combustion engines; 
• Ensure that no pieces of equipment (tractors, trucks, 

generators, radios, etc.) are started or idled prior to 7:00 
AM; 

• Ensure that delivery vehicles arrive to the project site after 
7:00 AM; and 

• Construction-related deliveries of materials and 
equipment should avoid residential neighborhoods to the 
extent possible. 

XVIII-1 
Implement Mitigation Measures V-1, V-2, and V-3. See Mitigation 

Measures V-1, V-2, 
and V-3 

See Mitigation 
Measures V-1, 
V-2, and V-3 
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ELK GROVE CITY COUNCIL RESOLUTION NO. 2021-225 

STATE OF CALIFORNIA ) 
COUNTY OF SACRAMENTO ) ss 
CITY OF ELK GROVE ) 

I, Jason Lindgren, City Clerk of the City of Elk Grove, California, do hereby certify 
that the foregoing resolution was duly introduced, approved, and adopted by the 
City Council of the City of Elk Grove at a regular meeting of said Council held 
on August 11, 2021 by the following vote: 

AYES: COUNCILMEMBERS:  Singh-Allen, Nguyen, Hume, Spease, Suen 

NOES: COUNCILMEMBERS:  None 

ABSTAIN:    COUNCILMEMBERS:  None 

ABSENT: COUNCILMEMBERS:  None 

Jason Lindgren, City Clerk 
City of Elk Grove, California 
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