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APPENDIX I-1 
 

Notice of Preparation 



THE CITY OF DOWNEY  

1 

 

CALIFORNIA ENVIRONMENTAL QUALITY ACT 
NOTICE OF PREPARATION AND SCOPING MEETING  

 (Article VI, Section 2 – CEQA Guidelines) 

 

TO:    All Interested Agencies, Parties, Organizations, and Persons 

FROM:   City of Downey, 11111 Brookshire Avenue, Downey, CA 90241  

SUBJECT: Notice of Preparation of a Draft Environmental Impact Report 

PROJECT TITLE: Downey Studios Specific Plan 

PROJECT APPLICANT: City of Downey  

The City of Downey (City) will be the Lead Agency and will prepare an Environmental Impact Report 
(EIR) for the proposed Project identified above.  We request the views of your agency as to the scope 
and content of the environmental information that is germane to your agency’s statutory responsibilities 
in connection with the proposed Project.  Your agency will need to use the EIR prepared by this Agency 
when considering your permit or other approval.   

The Project description, location and the probable environmental impacts are contained in Attachment 
A. 

         A copy of the Initial Study is attached. 

   X    A copy of the Initial Study is not attached.   

Due to the time limits mandated by state law, your response must be sent at the earliest possible date 
but not later than 30 days after receipt of this notice.  In order to receive consideration in the Draft EIR, 
comments are due by June 2, 2008.   

Please send your response to Mark Sellheim, Principal Planner (telephone: 562/904-7158) at the 
address of the City as shown above.  Please provide the name of a contact person in your agency.  

An information open house and scoping meeting will be held to receive public comment regarding the 
appropriate scope and content of the environmental information to be included in the Draft 
Environmental Impact Report.  The public scoping meeting will be held on Thursday, May 15, 2008, at 
6:30 p.m. at the following location:  
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Apollo Park Gymnasium 
Activity Room 

12540 Rives Avenue 
Downey, CA 90242 

 
Your participation in the public scoping meeting is welcome and voluntary.  The Project description, 
location and the areas of possible environmental impact are discussed in Attachment A. 
 

DATE: ______________________________ 

 
____________________________________________ 

Mr. Mark Sellheim 
Principal Planner 



ATTACHMENT A 

Downey Studios Mixed Use Development Project 

 

3 

 

I. PURPOSE OF NOTICE OF PREPARATION 

The purpose of the Notice of Preparation (NOP) is to inform Responsible Agencies (i.e., public 
agencies that may have discretionary approval power over the proposed Project that an Environmental 
Impact Report (EIR) will be prepared and to solicit their concerns regarding the potential environmental 
effects of the proposed project.   

The California Environmental Quality Act (CEQA) also encourages early consultation with private 
persons and organizations that may be concerned with the potential environmental effects of the 
project.  The NOP serves this purpose as well.   

The State CEQA Guidelines state that, to be considered in the preparation of the Draft EIR, responses 
to this NOP must deal with the potentially significant environmental issues related to the specific 
project. 

All written responses to this NOP will be included as Appendices in the Draft EIR and their contents 
considered in accordance with State and Agency environmental guidelines.  Those who respond to the 
NOP (Respondents) do not receive individual responses.  Instead, each Agency Respondent to the 
NOP receives a copy of the Draft EIR when it is distributed for public review and comment.  Copies of 
the Draft EIR will be on file at the City of Downey for non-Agency Respondents.   

II. PROJECT LOCATION, BOUNDARIES, AND EXISTING CHARACTERISTICS 

The proposed Project is located at 12214 Lakewood Boulevard in the City of Downey (see Figure 1).  
The Project site is an approximately 79 acre site generally bounded to the north by the Downey 
Landing Retail Center, an outdoor shopping complex; to the east by Bellflower Boulevard, to the south 
by the city park learning center, and the Kaiser Permanente Hospital and Medical Center (currently 
under construction); and to the west by Lakewood Boulevard (see Figure 2).  Regional access to the 
site is provided by the 5 Freeway located north of the Project site, the 605 Freeway located east of the 
Project site, the 105 Freeway located south of the Project site, and the 710 Freeway located west of the 
Project site.  Arterial access to the  Project site is provided from Lakewood and Bellflower Boulevards. 

The Project site is located within the 168-acre Downey Landing Specific Plan area (Figure 1).  The 
proposed Project would amend the Downey Landing Specific Plan at the Project site to provide for 
different uses and a revised urban design.  

The Project site was an aircraft manufacturing and National Aeronautics and Space Administration 
(NASA) industrial facility with connections to the U.S. manned spaceflight program dating to the 1960s.  
A total of 25 buildings related to this industry exist on the Project site along with current improvements 
related to movie set usage.  The certified EIR for the Downey Landing Specific Plan currently 
contemplates removal of most of those structures and concludes that such action does not constitute a 
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significant environmental impact.  At present, the Project site is occupied by a television and movie 
studio production facility called Downey Studios, and includes studio, production and office uses, an 
outdoor suburban street movie set, 20 acres of back lot space, and parking lots. 
 
The proposed Project site is listed on Hazardous Waste and Substances Sites List, commonly known 
as the "Cortese List."  The Cortese List provides information about the location of hazardous materials 
release sites.  The list is comprised of information from the Department of Toxic Substances Control 
(DTSC) and other governmental agencies.  The Cortese List references the Project site, or portions 
thereof, under various names, including:  Air Force Plant #16 (NASA); Vultee Aircraft Co., and Vultee 
Training Field.  An environmental remediation program associated with these previous industrial uses 
on the Project site is underway.   
 
III. PROJECT DESCRIPTION 

The proposed Project is intended to promote development of a mixed-use, urban infill, 
comprehensively–designed and coordinated development that implements state-of-the-art planning 
concepts and principles on the presently underutilized proposed Project site.  The Project will promote 
the creation and restoration of diverse, walkable, compact, vibrant, mixed-use communities composed 
of the same program components as conventional development, but assembled in a more integrated 
fashion, in the form of complete communities.  These contain housing, work places, shops, 
entertainment, parks and civic facilities essential to the daily lives of residents, all within easy walking 
distance of each other.  Principles embodied within the community that would be implemented through 
the proposed Downey Studios Specific Plan would include: 

• Pedestrian Orientation 

• Mix of Land Uses 

• Infill Development 

• Interconnected Street System 

• Quality of Public Spaces 

• Distinct Character 

• Housing Choice; and 

• Circulation and Parking. 

Development of the proposed Project would involve demolition of on-site structures and the 
construction of up to 3,950,000 square feet of residential, commercial, and office uses, including up to 
675,000 square feet of commercial/office use; 1,200,000 square feet of commercial/retail use; 375,000 
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square feet of hotel use; and 1,700,000 square feet (approximately 1,500 units) of residential use, 
including live-work units, for-sale units, and for-rent units.  The proposed Project also includes 
approximately 125,000 square feet of open space.  The Project would feature 850,000 square feet of 
parking within several multi-level parking structures, on-street parking and surface parking lots.  Parking 
supply would be provided in these different configurations (structures, on-street spaces and lots) 
throughout the Project site, allowing parking to be shared by a variety of uses.  Open space and 
streetscape improvements are reflected in the proposed Specific Plan, along with environmental 
management standards and amenities related to stormwater management, energy consumption and 
water conservation.    
 
The proposed Project would also include construction of an internal street network and all infrastructure 
(sewer, water, storm drain) required to support development within the new community.  Environmental 
remediation would continue for at least of portion of the period of implementation of the proposed 
Specific Plan. 
 
The Proposed Specific Plan would also include mechanisms allowing for interchange of the type, 
location and character of uses and facilities within the Specific Plan area. 

The proposed Project may require several permits and approvals, including but not limited to: 

• Amendment to the existing Downey Landing Specific Plan; 

• Amendment of the General Plan;  

• Development Agreement; 

• Amendment of the Downey Zoning Code; 

• Subdivision Map Act Approval; 

• Specific Plan Water, Wastewater, and Reclaimed Water Masters Plans Approval; 

• Conditional Use Permit(s);  

• Haul Route; 

• Ministerial building permits; 

• Other Actions from local, regional, state, and federal agencies; 

• Any additional actions as may be deemed necessary. 
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III. PROBABLE ENVIRONMENTAL EFFECTS OF THE PROPOSED PROJECT 

The proposed Project will or may have the following significant effects, either by itself or with existing 
and proposed development in the area: 

• Aesthetics 

• Air Quality 

• Cultural Resources 

• Geology/Soils 

• Hazards and Hazardous Materials  

• Hydrology and Water Quality 

• Land Use Planning 

• Noise 

• Population and Housing 

• Public Services (Fire Protection, Police Protection, Schools, Recreation and Parks, Libraries) 

• Transportation and Traffic 

• Utilities and Service Systems (Sewer, Water Supply, Solid Waste, Electricity, Natural Gas)  
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Regional and Project Vicinity Map

Source: Thomas Guide and Christopher A. Joseph & Associates, 2007.
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Aerial Photograph

 

Source: TRC and WesPac Energy Group, May 23, 2007.
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APPENDIX I-2 
 

Responses to the NOP 
 
 





















































































































 
 
 
 
 
 
 
 
 
 

APPENDIX IV.C-1 
 

Air Quality Calculations 



























1 Hours of Operation 8

Demo x/Q

Site Prep, 
Build, & 
Asphalting 
Peak x/Q

Avg Time ug/m3/(g/s) Avg Time ug/m3/(g/s)
Receptor 1  Receptor 1
1-HR 237.17 1-HR 1393.58
8-HR 69.43 8-HR 455.94
PM 10 24-HR 22.44 PM 10 24-HR 169.46
PM 2.5 24-HR 20.54 PM 2.5 24-HR 55.55
Receptor 2 Receptor 2
1-HR 332.82 1-HR 901.74
8-HR 44.33 8-HR 318.26
PM 10 24-HR 28.1 PM 10 24-HR 145.05
PM 2.5 24-HR 23.26 PM 2.5 24-HR 109.53
Receptor 3 Receptor 3
1-HR 242.3 1-HR 657.94
8-HR 30.29 8-HR 129.8
PM 10 24-HR 12.83 PM 10 24-HR 54.73
PM 2.5 24-HR 12.04 PM 2.5 24-HR 51.88
Receptor 4 Receptor 4
1-HR 317.26 1-HR 676.16
8-HR 53.73 8-HR 281.07
PM 10 24-HR 26.41 PM 10 24-HR 130.19
PM 2.5 24-HR 16.32 PM 2.5 24-HR 108.55
Receptor 5 Receptor 5
1-HR 194.62 1-HR 768
8-HR 44.7 8-HR 225.59
PM 10 24-HR 21.41 PM 10 24-HR 93.29
PM 2.5 24-HR 17 PM 2.5 24-HR 84.56
Receptor 6 Receptor 6
1-HR 367.3 1-HR 1173.72
8-HR 77.76 8-HR 674.45
PM 10 24-HR 35.52 PM 10 24-HR 275.11



PM 2.5 24-HR 26.53 PM 2.5 24-HR 246.48
Receptor 7 Receptor 7
1-HR 294.86 1-HR 1271.81
8-HR 46.17 8-HR 265.87
PM 10 24-HR 21.77 PM 10 24-HR 106.52
PM 2.5 24-HR 17.67 PM 2.5 24-HR 104.16
Receptor 8 Receptor 8
1-HR 443.95 1-HR 1025.18
8-HR 68.65 8-HR 287.12
PM 10 24-HR 34.45 PM 10 24-HR 114.02
PM 2.5 24-HR 23.09 PM 2.5 24-HR 109.32
Receptor 9 Receptor 9
1-HR 353.57 1-HR 1029.94
8-HR 99.67 8-HR 363.22
PM 10 24-HR 35.84 PM 10 24-HR 138.49
PM 2.5 24-HR 29.25 PM 2.5 24-HR 150.34
Receptor 10 Receptor 10
1-HR 293.98 1-HR 846.06
8-HR 86.77 8-HR 363.36
PM 10 24-HR 34.6 PM 10 24-HR 154.9
PM 2.5 24-HR 29.01 PM 2.5 24-HR 133.8
Receptor 11 Receptor 11
1-HR 220.97 1-HR 889.25
8-HR 52.01 8-HR 244.8
PM 10 24-HR 20.43 PM 10 24-HR 106.01
PM 2.5 24-HR 19.92 PM 2.5 24-HR 105.78
Receptor 12 Receptor 12
1-HR 277.37 1-HR 1173.3
8-HR 100.17 8-HR 474.49
PM 10 24-HR 38.8 PM 10 24-HR 228.64
PM 2.5 24-HR 31.74 PM 2.5 24-HR 194.31



Per Area Construction

Nox CO PM10 PM2.5 Hours

Area lbs/day lbs/day lbs/day lbs/day 8
Demo 0 0 0 0

Site Prep 54.15 23.19 6.21 3.56
Build 43.11 21.59 2.7 2.48

Asphalt 27.88 15.4 1.98 1.82

Whole Site
Demo 162.53 78.9 13.55 9.65



2007 Air Quality SCAQMD
Nox CO CO PM10 PM2.5

SRA 1 Hr 1 HR 8 Hr
12 0.1 8 5.1

Threshold 0.18 20 9
10.4 10.4



Construction ER 1-Hr Site 1-Hr Total Exceed ER 1-Hr Site 1-Hr Total Exceed 8-Hr Site 8-Hr Total Exceed ER 24-hr Exceed ER 24-HR Exceed
Area/Phase g/s ug/m3 ppm Threshold g/s ug/m3 ppm Threshold ug/m3 ppm Threshold g/s ug/m3 Threshold g/s ug/m3 Threshold

0.18 20 9 10.4 10.4

Receptor 1
Demo 2.556 606 0.42 YES 1.241 294 8.26 NO 86 5.18 NO 0.21 4.78 NO 0.15 3.12 NO
Site Prep 0.852 1187 0.73 YES 0.365 508 8.44 NO 166 5.25 NO 0.10 16.55 YES 0.06 3.11 NO
Build 0.678 945 0.60 YES 0.340 473 8.41 NO 155 5.24 NO 0.04 7.20 NO 0.04 2.17 NO
Asphalt 0.439 611 0.42 YES 0.242 338 8.29 NO 110 5.20 NO 0.03 5.28 NO 0.03 1.59 NO

Receptor 2
Demo 2.556 851 0.55 YES 1.241 413 8.36 NO 55 5.15 NO 0.21 5.99 NO 0.15 3.53 NO
Site Prep 0.852 768 0.51 YES 0.365 329 8.29 NO 116 5.20 NO 0.10 14.17 YES 0.06 6.13 NO
Build 0.678 611 0.42 YES 0.340 306 8.27 NO 108 5.19 NO 0.04 6.16 NO 0.04 4.27 NO
Asphalt 0.439 395 0.31 YES 0.242 218 8.19 NO 77 5.17 NO 0.03 4.52 NO 0.03 3.14 NO

Receptor 3
Demo 2.556 619 0.43 YES 1.241 301 8.26 NO 38 5.13 NO 0.21 2.73 NO 0.15 1.83 NO
Site Prep 0.852 560 0.40 YES 0.365 240 8.21 NO 47 5.14 NO 0.10 5.35 NO 0.06 2.91 NO
Build 0.678 446 0.34 YES 0.340 223 8.20 NO 44 5.14 NO 0.04 2.32 NO 0.04 2.02 NO
Asphalt 0.439 289 0.25 YES 0.242 159 8.14 NO 31 5.13 NO 0.03 1.70 NO 0.03 1.49 NO

Receptor 4
Demo 2.556 811 0.53 YES 1.241 394 8.34 NO 67 5.16 NO 0.21 5.63 NO 0.15 2.48 NO
Site Prep 0.852 576 0.41 YES 0.365 247 8.22 NO 103 5.19 NO 0.10 12.72 YES 0.06 6.08 NO
Build 0.678 458 0.34 YES 0.340 230 8.20 NO 95 5.18 NO 0.04 5.53 NO 0.04 4.23 NO
Asphalt 0.439 297 0.26 YES 0.242 164 8.14 NO 68 5.16 NO 0.03 4.05 NO 0.03 3.11 NO

Receptor 5
Demo 2.556 498 0.36 YES 1.241 242 8.21 NO 55 5.15 NO 0.21 4.56 NO 0.15 2.58 NO
Site Prep 0.852 654 0.45 YES 0.365 280 8.24 NO 82 5.17 NO 0.10 9.11 NO 0.06 4.74 NO
Build 0.678 521 0.38 YES 0.340 261 8.23 NO 77 5.17 NO 0.04 3.96 NO 0.04 3.30 NO
Asphalt 0.439 337 0.28 YES 0.242 186 8.16 NO 55 5.15 NO 0.03 2.91 NO 0.03 2.42 NO

Receptor 6
Demo 2.556 939 0.60 YES 1.241 456 8.40 NO 97 5.18 NO 0.21 7.57 NO 0.15 4.03 NO
Site Prep 0.852 1000 0.63 YES 0.365 428 8.37 NO 246 5.31 NO 0.10 26.87 YES 0.06 13.80 YES
Build 0.678 796 0.52 YES 0.340 399 8.35 NO 229 5.30 NO 0.04 11.68 YES 0.04 9.61 NO
Asphalt 0.439 515 0.37 YES 0.242 284 8.25 NO 163 5.24 NO 0.03 8.57 NO 0.03 7.06 NO

Receptor 7
Demo 2.556 754 0.50 YES 1.241 366 8.32 NO 57 5.15 NO 0.21 4.64 NO 0.15 2.68 NO
Site Prep 0.852 1083 0.68 YES 0.365 464 8.41 NO 97 5.18 NO 0.10 10.40 YES 0.06 5.83 NO
Build 0.678 862 0.56 YES 0.340 432 8.38 NO 90 5.18 NO 0.04 4.52 NO 0.04 4.06 NO
Asphalt 0.439 558 0.40 YES 0.242 308 8.27 NO 64 5.16 NO 0.03 3.32 NO 0.03 2.98 NO

Receptor 8
Demo 2.556 1135 0.70 YES 1.241 551 8.48 NO 85 5.17 NO 0.21 7.34 NO 0.15 3.50 NO
Site Prep 0.852 873 0.56 YES 0.365 374 8.33 NO 105 5.19 NO 0.10 11.14 YES 0.06 6.12 NO
Build 0.678 695 0.47 YES 0.340 348 8.30 NO 98 5.19 NO 0.04 4.84 NO 0.04 4.26 NO
Asphalt 0.439 450 0.34 YES 0.242 248 8.22 NO 70 5.16 NO 0.03 3.55 NO 0.03 3.13 NO

Receptor 9
Demo 2.556 904 0.58 YES 1.241 439 8.38 NO 124 5.21 NO 0.21 7.64 NO 0.15 4.44 NO
Site Prep 0.852 877 0.57 YES 0.365 376 8.33 NO 132 5.22 NO 0.10 13.53 YES 0.06 8.42 NO
Build 0.678 698 0.47 YES 0.340 350 8.31 NO 123 5.21 NO 0.04 5.88 NO 0.04 5.86 NO
Asphalt 0.439 452 0.34 YES 0.242 249 8.22 NO 88 5.18 NO 0.03 4.31 NO 0.03 4.30 NO

Receptor 10
Demo 2.556 752 0.50 YES 1.241 365 8.32 NO 108 5.19 NO 0.21 7.37 NO 0.15 4.40 NO
Site Prep 0.852 721 0.48 YES 0.365 309 8.27 NO 133 5.22 NO 0.10 15.13 YES 0.06 7.49 NO
Build 0.678 574 0.40 YES 0.340 287 8.25 NO 123 5.21 NO 0.04 6.58 NO 0.04 5.22 NO
Asphalt 0.439 371 0.30 YES 0.242 205 8.18 NO 88 5.18 NO 0.03 4.82 NO 0.03 3.83 NO

Receptor 11
Demo 2.556 565 0.40 YES 1.241 274 8.24 NO 65 5.16 NO 0.21 4.35 NO 0.15 3.02 NO
Site Prep 0.852 757 0.50 YES 0.365 324 8.28 NO 89 5.18 NO 0.10 10.35 NO 0.06 5.92 NO
Build 0.678 603 0.42 YES 0.340 302 8.26 NO 83 5.17 NO 0.04 4.50 NO 0.04 4.13 NO
Asphalt 0.439 390 0.31 YES 0.242 215 8.19 NO 59 5.15 NO 0.03 3.30 NO 0.03 3.03 NO

Receptor 12
Demo 2.556 709 0.48 YES 1.241 344 8.30 NO 124 5.21 NO 0.21 8.27 NO 0.15 4.82 NO
Site Prep 0.852 999 0.63 YES 0.365 428 8.37 NO 173 5.25 NO 0.10 22.33 YES 0.06 10.88 YES
Build 0.678 796 0.52 YES 0.340 398 8.35 NO 161 5.24 NO 0.04 9.71 NO 0.04 7.58 NO
Asphalt 0.439 515 0.37 YES 0.242 284 8.25 NO 115 5.20 NO 0.03 7.12 NO 0.03 5.56 NO

Carbon MonoxideNitrogen Dioxide Particulate Matter 10 Particulate Matter 2.5



Pollutant 
Concentrations 
with Mitigation Hours of Operation 8

Demo x/Q

Site Prep, 
Build, & 
Asphalting 
Peak x/Q

Avg Time ug/m3/(g/s) Avg Time ug/m3/(g/s)
Receptor 1  Receptor 1
1-HR 237.17 1-HR 1393.58
8-HR 69.43 8-HR 455.94
PM 10 24-HR 22.44 PM 10 24-HR 169.46
PM 2.5 24-HR 20.54 PM 2.5 24-HR 55.55
Receptor 2 Receptor 2
1-HR 332.82 1-HR 901.74
8-HR 44.33 8-HR 318.26
PM 10 24-HR 28.1 PM 10 24-HR 145.05
PM 2.5 24-HR 23.26 PM 2.5 24-HR 109.53
Receptor 3 Receptor 3
1-HR 242.3 1-HR 657.94
8-HR 30.29 8-HR 129.8
PM 10 24-HR 12.83 PM 10 24-HR 54.73
PM 2.5 24-HR 12.04 PM 2.5 24-HR 51.88
Receptor 4 Receptor 4
1-HR 317.26 1-HR 676.16
8-HR 53.73 8-HR 281.07
PM 10 24-HR 26.41 PM 10 24-HR 130.19
PM 2.5 24-HR 16.32 PM 2.5 24-HR 108.55
Receptor 5 Receptor 5
1-HR 194.62 1-HR 768
8-HR 44.7 8-HR 225.59
PM 10 24-HR 21.41 PM 10 24-HR 93.29
PM 2.5 24-HR 17 PM 2.5 24-HR 84.56
Receptor 6 Receptor 6



1-HR 367.3 1-HR 1173.72
8-HR 77.76 8-HR 674.45
PM 10 24-HR 35.52 PM 10 24-HR 275.11
PM 2.5 24-HR 26.53 PM 2.5 24-HR 246.48
Receptor 7 Receptor 7
1-HR 294.86 1-HR 1271.81
8-HR 46.17 8-HR 265.87
PM 10 24-HR 21.77 PM 10 24-HR 106.52
PM 2.5 24-HR 17.67 PM 2.5 24-HR 104.16
Receptor 8 Receptor 8
1-HR 443.95 1-HR 1025.18
8-HR 68.65 8-HR 287.12
PM 10 24-HR 34.45 PM 10 24-HR 114.02
PM 2.5 24-HR 23.09 PM 2.5 24-HR 109.32
Receptor 9 Receptor 9
1-HR 353.57 1-HR 1029.94
8-HR 99.67 8-HR 363.22
PM 10 24-HR 35.84 PM 10 24-HR 138.49
PM 2.5 24-HR 29.25 PM 2.5 24-HR 150.34
Receptor 10 Receptor 10
1-HR 293.98 1-HR 846.06
8-HR 86.77 8-HR 363.36
PM 10 24-HR 34.6 PM 10 24-HR 154.9
PM 2.5 24-HR 29.01 PM 2.5 24-HR 133.8
Receptor 11 Receptor 11
1-HR 220.97 1-HR 889.25
8-HR 52.01 8-HR 244.8
PM 10 24-HR 20.43 PM 10 24-HR 106.01
PM 2.5 24-HR 19.92 PM 2.5 24-HR 105.78
Receptor 12 Receptor 12
1-HR 277.37 1-HR 1173.3
8-HR 100.17 8-HR 474.49
PM 10 24-HR 38.8 PM 10 24-HR 228.64
PM 2.5 24-HR 31.74 PM 2.5 24-HR 194.31



Construction Emissions with Mitigation
Per Area Construction

Nox CO PM10 PM2.5 Hours

Area lbs/day lbs/day lbs/day lbs/day 8
Demo 0 0 0 0

Site Prep 36.81 23.19 3.97 1.5
Build 25.93 21.59 0.41 0.38

Asphalt 16.91 15.4 0.32 0.29

Whole Site
Demo 101.53 78.9 5.84 2.55



2007 Air Quality SCAQMD
Nox CO CO PM10 PM2.5

SRA 1 Hr 1 HR 8 Hr
12 0.1 8 5.1

Threshold 0.18 20 9
10.4 10.4



Pollutant Concentratons with Mitigation

Construction ER 1-Hr Site 1-Hr Total Exceed ER 1-Hr Site 1-Hr Total Exceed 8-Hr Site 8-Hr Total Exceed ER 24-hr Exceed ER 24-HR Exceed
Area/Phase g/s ug/m3 ppm Threshold g/s ug/m3 ppm Threshold ug/m3 ppm Threshold g/s ug/m3 Threshold g/s ug/m3 Threshold

0.18 20 9 10.4 10.4

Receptor 1
Demo 1.597 379 0.30 YES 1.241 294 8.26 NO 86 5.18 NO 0.09 2.06 NO 0.04 0.82 NO
Site Prep 0.579 807 0.53 YES 0.365 508 8.44 NO 166 5.25 NO 0.06 10.58 YES 0.02 1.31 NO
Build 0.408 568 0.40 YES 0.340 473 8.41 NO 155 5.24 NO 0.01 1.09 NO 0.01 0.33 NO
Asphalt 0.266 371 0.30 YES 0.242 338 8.29 NO 110 5.20 NO 0.01 0.85 NO 0.00 0.25 NO

Receptor 2
Demo 1.597 532 0.38 YES 1.241 413 8.36 NO 55 5.15 NO 0.09 2.58 NO 0.04 0.93 NO
Site Prep 0.579 522 0.38 YES 0.365 329 8.29 NO 116 5.20 NO 0.06 9.06 NO 0.02 2.58 NO
Build 0.408 368 0.30 YES 0.340 306 8.27 NO 108 5.19 NO 0.01 0.94 NO 0.01 0.65 NO
Asphalt 0.266 240 0.23 YES 0.242 218 8.19 NO 77 5.17 NO 0.01 0.73 NO 0.00 0.50 NO

Receptor 3
Demo 1.597 387 0.31 YES 1.241 301 8.26 NO 38 5.13 NO 0.09 1.18 NO 0.04 0.48 NO
Site Prep 0.579 381 0.30 YES 0.365 240 8.21 NO 47 5.14 NO 0.06 3.42 NO 0.02 1.22 NO
Build 0.408 268 0.24 YES 0.340 223 8.20 NO 44 5.14 NO 0.01 0.35 NO 0.01 0.31 NO
Asphalt 0.266 175 0.19 YES 0.242 159 8.14 NO 31 5.13 NO 0.01 0.28 NO 0.00 0.24 NO

Receptor 4
Demo 1.597 507 0.37 YES 1.241 394 8.34 NO 67 5.16 NO 0.09 2.43 NO 0.04 0.65 NO
Site Prep 0.579 391 0.31 YES 0.365 247 8.22 NO 103 5.19 NO 0.06 8.13 NO 0.02 2.56 NO
Build 0.408 276 0.25 YES 0.340 230 8.20 NO 95 5.18 NO 0.01 0.84 NO 0.01 0.65 NO
Asphalt 0.266 180 0.20 YES 0.242 164 8.14 NO 68 5.16 NO 0.01 0.66 NO 0.00 0.50 NO

Receptor 5
Demo 1.597 311 0.27 YES 1.241 242 8.21 NO 55 5.15 NO 0.09 1.97 NO 0.04 0.68 NO
Site Prep 0.579 445 0.34 YES 0.365 280 8.24 NO 82 5.17 NO 0.06 5.83 NO 0.02 2.00 NO
Build 0.408 313 0.27 YES 0.340 261 8.23 NO 77 5.17 NO 0.01 0.60 NO 0.01 0.51 NO
Asphalt 0.266 204 0.21 YES 0.242 186 8.16 NO 55 5.15 NO 0.01 0.47 NO 0.00 0.39 NO

Receptor 6
Demo 1.597 587 0.41 YES 1.241 456 8.40 NO 97 5.18 NO 0.09 3.26 NO 0.04 1.06 NO
Site Prep 0.579 680 0.46 YES 0.365 428 8.37 NO 246 5.31 NO 0.06 17.18 YES 0.02 5.82 NO
Build 0.408 479 0.35 YES 0.340 399 8.35 NO 229 5.30 NO 0.01 1.77 NO 0.01 1.47 NO
Asphalt 0.266 312 0.27 YES 0.242 284 8.25 NO 163 5.24 NO 0.01 1.38 NO 0.00 1.12 NO

Receptor 7
Demo 1.597 471 0.35 YES 1.241 366 8.32 NO 57 5.15 NO 0.09 2.00 NO 0.04 0.71 NO
Site Prep 0.579 736 0.49 YES 0.365 464 8.41 NO 97 5.18 NO 0.06 6.65 NO 0.02 2.46 NO
Build 0.408 519 0.38 YES 0.340 432 8.38 NO 90 5.18 NO 0.01 0.69 NO 0.01 0.62 NO
Asphalt 0.266 338 0.28 YES 0.242 308 8.27 NO 64 5.16 NO 0.01 0.54 NO 0.00 0.48 NO

Receptor 8
Demo 1.597 709 0.48 YES 1.241 551 8.48 NO 85 5.17 NO 0.09 3.16 NO 0.04 0.93 NO
Site Prep 0.579 594 0.42 YES 0.365 374 8.33 NO 105 5.19 NO 0.06 7.12 NO 0.02 2.58 NO
Build 0.408 418 0.32 YES 0.340 348 8.30 NO 98 5.19 NO 0.01 0.74 NO 0.01 0.65 NO
Asphalt 0.266 273 0.24 YES 0.242 248 8.22 NO 70 5.16 NO 0.01 0.57 NO 0.00 0.50 NO

Receptor 9
Demo 1.597 565 0.40 YES 1.241 439 8.38 NO 124 5.21 NO 0.09 3.29 NO 0.04 1.17 NO
Site Prep 0.579 596 0.42 YES 0.365 376 8.33 NO 132 5.22 NO 0.06 8.65 NO 0.02 3.55 NO
Build 0.408 420 0.32 YES 0.340 350 8.31 NO 123 5.21 NO 0.01 0.89 NO 0.01 0.90 NO
Asphalt 0.266 274 0.25 YES 0.242 249 8.22 NO 88 5.18 NO 0.01 0.70 NO 0.00 0.69 NO

Receptor 10
Demo 1.597 469 0.35 YES 1.241 365 8.32 NO 108 5.19 NO 0.09 3.18 NO 0.04 1.16 NO
Site Prep 0.579 490 0.36 YES 0.365 309 8.27 NO 133 5.22 NO 0.06 9.67 NO 0.02 3.16 NO
Build 0.408 345 0.28 YES 0.340 287 8.25 NO 123 5.21 NO 0.01 1.00 NO 0.01 0.80 NO
Asphalt 0.266 225 0.22 YES 0.242 205 8.18 NO 88 5.18 NO 0.01 0.78 NO 0.00 0.61 NO

Receptor 11
Demo 1.597 353 0.29 YES 1.241 274 8.24 NO 65 5.16 NO 0.09 1.88 NO 0.04 0.80 NO
Site Prep 0.579 515 0.37 YES 0.365 324 8.28 NO 89 5.18 NO 0.06 6.62 NO 0.02 2.50 NO
Build 0.408 363 0.29 YES 0.340 302 8.26 NO 83 5.17 NO 0.01 0.68 NO 0.01 0.63 NO
Asphalt 0.266 237 0.23 YES 0.242 215 8.19 NO 59 5.15 NO 0.01 0.53 NO 0.00 0.48 NO

Receptor 12
Demo 1.597 443 0.34 YES 1.241 344 8.30 NO 124 5.21 NO 0.09 3.56 NO 0.04 1.27 NO
Site Prep 0.579 679 0.46 YES 0.365 428 8.37 NO 173 5.25 NO 0.06 14.28 YES 0.02 4.58 NO
Build 0.408 479 0.35 YES 0.340 398 8.35 NO 161 5.24 NO 0.01 1.47 NO 0.01 1.16 NO
Asphalt 0.266 312 0.27 YES 0.242 284 8.25 NO 115 5.20 NO 0.01 1.15 NO 0.00 0.89 NO

Carbon MonoxideNitrogen Dioxide Particulate Matter 10 Particulate Matter 2.5



Five Acre Site Example  - Architectural Coating and Asphalt Paving

Construction Activity
Parcel I (7.69 acres) Architectural Coatings and Asphalt Paving (2010)

Construction Schedule - 11 daysa

Equipment Typea,b No. of Equipment hr/day Crew Size
Pavers 1 8.0 8
Rollers 1 8.0
Paving Equipment 1 8.0
Cement and Mortar Mixers 4 6.0
Tractors/Loaders/Backhoes 1 7.0

Construction Equipment Combustion Emission Factors

CO NOx PM10
Equipment Typec lb/hr lb/hr lb/hr
Pavers 0.564 0.987 0.071
Rollers 0.421 0.775 0.055
Paving Equipment 0.448 0.896 0.063
Cement and Mortar Mixers 0.043 0.060 0.004
Tractors/Loaders/Backhoes 0.393 0.675 0.052

Construction Vehicle (Mobile Source) Emission Factors

 CO  NOx  PM10
lb/mile lb/mile lb/mile

Heavy-Duty Truckd 0.01195456 0.03822102 0.00183062  

Construction Worker Number of Trips and Trip Length

Vehicle No. of One-Way Trip Length
Trips/Day (miles)

Delivery Trucke 10 0.6
Water Truckf 0 10.6

E-1



Five Acre Site Example  - Architectural Coating and Asphalt Paving

Incremental Increase in Onsite Combustion Emissions from Construction Equipment

Equation:  Emission Factor (lb/BHP-hr)  x  No. of Equipment x  Work Day (hr/day) x Equipment rating (hp) x  Load Factor (%/100)  =  Onsite Construction Emissions (lb/day

 CO  NOx  PM10
Equipment Type lb/day lb/day lb/day
Pavers 4.52 7.89 0.57
Rollers 3.37 6.20 0.44
Paving Equipment 3.58 7.17 0.50
Cement and Mortar Mixers 1.04 1.44 0.08
Tractors/Loaders/Backhoes 2.75 4.72 0.36
Total 15.26 27.42 1.96

Incremental Increase in Onsite Combustion Emissions from Onroad Mobile Vehicles

Equation:  Emission Factor (lb/mile)  x  No. of One-Way Trips/Day  x  2  x  Trip length (mile) = Mobile Emissions (lb/day)

 CO  NOx  PM10
Vehicle lb/day lb/day lb/day
Delivery Truck 0.14 0.46 0.02
Water Truck 0.00 0 0
Total 0.14 0.46 0.02

Total Incremental Combustion Emissions from Construction Activities

 CO  NOx  PM10
Sources lb/day lb/day lb/day
On-Site Emissions 15.40 27.88 1.98

Combustion and Fugitive Summary PM2.5 Fractiong  PM10 PM2.5
lb/day lb/day

Combustion (Offroad) 0.92 1.96 1.80
Combustion (Onroad) 0.96 0.02 0.02
Fugitive 0.21 0.00 0.00
Total 1.98 1.82
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Five Acre Site Example  - Architectural Coating and Asphalt Paving

Notes:
Project specific data may be entered into shaded cells.  Changing the values in the shaded cells will not affect the integrity of the worksheets.  Verify that units of values entered match units for cell.  
Adding lines or entering values with units different than those associated with the shaded cells may alter the integrity of the sheets or produce incorrect results.  
a) Estimated construction data for Project.
b) Equipment name must match CARB Off-Road Model (see Off-Road Model EF worksheet) equipment name for sheet to look up EFs automatically
c) SCAB values provided by the ARB, Oct 2006.
d) CARB, EMFAC2007 (version 2.3) Burden Model, Winter 2007, 75 F, 40% RH: EF, lb/yr = (EF, ton/yr x 2,000 lb/ton)/VMT
e) Assumed haul truck travels 0.6 miles through facility
f) Assumed six foot wide water truck traverses over 334,820 square feet of disturbed area
g) ARB's CEIDARS database PM2.5 fractions - construction dust category for fugitive and diesel vehicle exhaust category for combustion.

E-3



Five Acre Site Example  - Structure Construction

Construction Activity
Parcel I (7.69 acres) Building (2009) 621,000 Square Foot Structurea

Construction Schedule

Equipment Typea,b No. of Equipment hr/day Crew Size
Cranes 1 8.0 n/a
Forklifts 2 8.0
Skid Steer Loaders 2 8.0
Tractors/Loaders/Backhoes 2 8.0
Generator Sets 1 8.0
Welders 3 8.0

Construction Equipment Combustion Emission Factors

CO NOx PM10
Equipment Typec lb/hr lb/hr lb/hr
Cranes 0.571 1.529 0.068
Forklifts 0.237 0.556 0.030
Skid Steer Loaders 0.257 0.306 0.028
Tractors/Loaders/Backhoes 0.399 0.723 0.056
Generator Sets 0.338 0.672 0.041
Welders 0.228 0.301 0.028

Construction Vehicle (Mobile Source) Emission Factors

CO NOx  PM10
lb/mile lb/mile lb/mile

Heavy-Duty Truckd 0.01282236 0.04184591 0.00199572  

Construction Worker Number of Trips and Trip Length

Vehicle No. of One-Way Trip Length
Trips/Day (miles)

Flatbed Trucka,e 3 0.6
Water Truckf 0 10.6
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Five Acre Site Example  - Structure Construction

Incremental Increase in Onsite Combustion Emissions from Construction Equipment

Equation:  Emission Factor (lb/BHP-hr)  x  No. of Equipment x  Work Day (hr/day) x Equipment rating (hp) x  Load Factor (%/100)  =  Onsite Construction Emissions (lb/day)

CO NOx  PM10
Equipment Type lb/day lb/day lb/day
Cranes 4.56 12.23 0.54
Forklifts 3.79 8.90 0.48
Skid Steer Loaders 4.10 4.89 0.44
Tractors/Loaders/Backhoes 6.39 11.56 0.89
Generator Sets 2.70 5.37 0.33
Welders N/A N/A N/A
Total 21.55 42.96 2.69

Incremental Increase in Onsite Combustion Emissions from Onroad Mobile Vehicles

Equation:  Emission Factor (lb/mile)  x  No. of One-Way Trips/Day  x  2  x  Trip length (mile) = Mobile Emissions (lb/day)

CO NOx  PM10
Vehicle lb/day lb/day lb/day
Flatbed Truck 0.05 0.15 0.01
Water Truck 0.00 0.00 0.00
Total 0.05 0.15 0.01

Total Incremental Combustion Emissions from Construction Activities

CO NOx  PM10
Sources lb/day lb/day lb/day
On-Site Emissions 21.59 43.11 2.70

Combustion and Fugitive Summary PM2.5 Fractiong  PM10 PM2.5
lb/day lb/day

Combustion (Offroad) 0.92 2.69 2.48
Combustion (Onroad) 0.96 0.01 0.01
Fugitive 0.21 0.00 0.00
Total 2.70 2.48
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Five Acre Site Example  - Structure Construction

Notes:
Project specific data may be entered into shaded cells.  Changing the values in the shaded cells will not affect the integrity of the worksheets.  Verify that units of values entered match units for cell.  
Adding lines or entering values with units different than those associated with the shaded cells may alter the integrity of the sheets or produce incorrect results.  
a) Estimated construction data for Project.
b) Equipment name must match CARB Off-Road Model (see Off-Road Model EF worksheet) equipment name for sheet to look up EFs automatically
c) SCAB values provided by the ARB, Oct 2006. 
d) CARB, EMFAC2007 (version 2.3) Burden Model, Winter 2007, 75 F, 40% RH: EF, lb/yr = (EF, ton/yr x 2,000 lb/ton)/VMT
e) Assumed haul truck travels 0.6 miles through facility
f) Assumed six foot wide water truck traverses over 334,820 square feet of disturbed area
g) ARB's CEIDARS database PM2.5 fractions - construction dust category for fugitive and diesel vehicle exhaust category for combustion.
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Five Acre Site Example  - Structure Construction

Construction Activity
Parcel I (7.69 acres) Building (2010) 621,000 Square Foot Structurea

Construction Schedule

Equipment Typea,b No. of Equipment hr/day Crew Size
Cranes 1 8.0 n/a
Forklifts 2 8.0
Skid Steer Loaders 2 8.0
Tractors/Loaders/Backhoes 2 8.0
Generator Sets 1 8.0
Welders 3 8.0

Construction Equipment Combustion Emission Factors

CO NOx PM10
Equipment Typec lb/hr lb/hr lb/hr
Cranes 0.543 1.451 0.064
Forklifts 0.232 0.516 0.028
Skid Steer Loaders 0.249 0.292 0.025
Tractors/Loaders/Backhoes 0.393 0.675 0.052
Generator Sets 0.329 0.644 0.040
Welders 0.225 0.292 0.027

Construction Vehicle (Mobile Source) Emission Factors

CO NOx  PM10
lb/mile lb/mile lb/mile

Heavy-Duty Truckd 0.01195456 0.03822102 0.00183062  

Construction Worker Number of Trips and Trip Length

Vehicle No. of One-Way Trip Length
Trips/Day (miles)

Flatbed Trucka,e 3 0.6
Water Truckf 0 10.6

E-1



Five Acre Site Example  - Structure Construction

Incremental Increase in Onsite Combustion Emissions from Construction Equipment

Equation:  Emission Factor (lb/BHP-hr)  x  No. of Equipment x  Work Day (hr/day) x Equipment rating (hp) x  Load Factor (%/100)  =  Onsite Construction Emissions (lb/day)

CO NOx  PM10
Equipment Type lb/day lb/day lb/day
Cranes 4.35 11.61 0.51
Forklifts 3.71 8.26 0.45
Skid Steer Loaders 3.98 4.67 0.40
Tractors/Loaders/Backhoes 6.29 10.80 0.83
Generator Sets 2.63 5.15 0.32
Welders N/A N/A N/A
Total 20.96 40.49 2.52

Incremental Increase in Onsite Combustion Emissions from Onroad Mobile Vehicles

Equation:  Emission Factor (lb/mile)  x  No. of One-Way Trips/Day  x  2  x  Trip length (mile) = Mobile Emissions (lb/day)

CO NOx  PM10
Vehicle lb/day lb/day lb/day
Flatbed Truck 0.04 0.14 0.01
Water Truck 0.00 0.00 0.00
Total 0.04 0.14 0.01

Total Incremental Combustion Emissions from Construction Activities

CO NOx  PM10
Sources lb/day lb/day lb/day
On-Site Emissions 21.00 40.63 2.52

Combustion and Fugitive Summary PM2.5 Fractiong  PM10 PM2.5
lb/day lb/day

Combustion (Offroad) 0.92 2.52 2.32
Combustion (Onroad) 0.96 0.01 0.01
Fugitive 0.21 0.00 0.00
Total 2.52 2.32
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Five Acre Site Example  - Structure Construction

Notes:
Project specific data may be entered into shaded cells.  Changing the values in the shaded cells will not affect the integrity of the worksheets.  Verify that units of values entered match units for cell.  
Adding lines or entering values with units different than those associated with the shaded cells may alter the integrity of the sheets or produce incorrect results.  
a) Estimated construction data for Project.
b) Equipment name must match CARB Off-Road Model (see Off-Road Model EF worksheet) equipment name for sheet to look up EFs automatically
c) SCAB values provided by the ARB, Oct 2006.
d) CARB, EMFAC2007 (version 2.3) Burden Model, Winter 2007, 75 F, 40% RH: EF, lb/yr = (EF, ton/yr x 2,000 lb/ton)/VMT
e) Assumed haul truck travels 0.6 miles through facility
f) Assumed six foot wide water truck traverses over 334,820 square feet of disturbed area
g) ARB's CEIDARS database PM2.5 fractions - construction dust category for fugitive and diesel vehicle exhaust category for combustion.
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Five Acre Site Example - Demolition Phase

Construction Activity
Entire 76.49-acre site Demolition of Existing Buildings (2009) 1,435,968 Square Foot Structurea

Demolition Schedule  - 22 daysa

Equipment Typea,b No. of Equipment hr/day Crew Size
Concrete/Industrial Saws 8 8.0 n/a
Other Material Handling Equipment 2 8.0
Rubber Tired Loaders 2 8.0
Rubber Tired Dozers 2 8.0
Tractors/Loaders/Backhoes 2 8.0

Construction Equipment Emission Factors

CO NOx PM10
Equipment Typec lb/hr lb/hr lb/hr
Concrete/Industrial Saws 0.434 0.691 0.058
Other Material Handling Equipment 0.580 1.694 0.075
Rubber Tired Loaders 0.521 1.225 0.069
Rubber Tired Dozers 1.502 3.125 0.135
Tractors/Loaders/Backhoes 0.399 0.723 0.056

Building Dimensions

Descriptiona Width of Building Length of Building Height of Building
ft ft ft

Total Project n/a n/a n/a

Fugitive Dust Material Handling
* The amt. of dailyu debris handled

Aerodynamic Particle Size Multiplierd Mean Wind Speede Moisture Contentf Debris Handledg has been modified to correspond
mph ton/day to the input into the URBEMIS

0.35 10 2.0 2,267 model.

Construction Vehicle (Mobile Source) Emission Factors

CO NOx PM10
lb/mile lb/mile lb/mile

Heavy-Duty Truckh 0.01282236 0.04184591 0.00199572  
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Five Acre Site Example - Demolition Phase

Construction Worker Number of Trips and Trip Length

Vehicle No. of One-Way Trips/Day Trip Length (miles)
Haul Truck 200 0.6

Incremental Increase in Onsite Combustion Emissions from Construction Equipmen

Equation:  Emission Factor (lb/BHP-hr)  x  No. of Equipment x  Work Day (hr/day) x Equipment rating (hp) x  Load Factor (%/100)  =  Onsite Construction Emissions (lb/day)

CO NOx PM10
Equipment Type lb/day lb/day lb/day
Concrete/Industrial Saws 27.78 44.20 3.72
Other Material Handling Equipment 9.28 27.11 1.20
Rubber Tired Loaders 8.34 19.61 1.10
Rubber Tired Dozers 24.03 50.01 2.15
Tractors/Loaders/Backhoes 6.39 11.56 0.89
Total 75.82 152.48 9.07

Incremental Increase in Onsite Fugitive Dust Emissions from Construction Equipmen

Material Handlingk: (0.0032 x Aerodynamic Particle Size Multiplier x (wind speed (mph)/5)1.3/(moisture content/2)1.4 x debris handled (ton/day)) x
                                       (1 - control efficiency) = PM10 Emissions (lb/day)

Description Control Efficiency PM10 Mitigatedm

% lb/day
Material Handling (Demolition)l 68 2.00
Material Handling (Debris) 68 2.00
Total 4.00

Incremental Increase in Onsite Combustion Emissions from Onroad Mobile Vehicle

Equation:  Emission Factor (lb/mile)  x  No. of One-Way Trips/Day  x  2  x  Trip length (mile) = Mobile Emissions (lb/day)

CO NOx PM10
Vehicle lb/day lb/day lb/day
Offsite (Haul Truck) 3.08 10.04 0.479
Total 3.08 10.04 0.479
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Five Acre Site Example - Demolition Phase

Total Incremental Localized Emissions from Construction Activities

CO NOx PM10
Sources lb/day lb/day lb/day
On-site Emissions (Mitigated) 78.90 162.53 13.55

Combustion and Fugitive Summary PM2.5 Fractiono  PM10 PM2.5
lb/day lb/day

Combustion (Offroad) 0.92 9.07 8.35
Combustion (Onroad) 0.96 0.48 0.46
Fugitive 0.21 4.00 0.84
Total 13.55 9.65
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Five Acre Site Example - Demolition Phase

Notes:
Project specific data may be entered into shaded cells.  Changing the values in the shaded cells will not affect the integrity of the worksheets.  Verify that units of values entered match units for cell.  
Adding lines or entering values with units different than those associated with the shaded cells may alter the integrity of the sheets or produce incorrect results.  
a) Estimated construction data for Project.
b) Equipment name must match CARB Off-Road Model (see Off-Road Model EF worksheet) equipment name for sheet to look up EFs automatically.
c) SCAB values provided by the ARB, Oct 2006. Assumed equipment is diesel fueled.
d) USEPA, AP-42, Jan 1995, Section 13.2.4 Aggregate Handling and Storage Piles, p 13.2.4-3 Aerodynamic particle size multiplier for < 10 µm
e) Mean wind speed - maximum of daily average wind speeds reported in 1981 meteorological data.
f) USEPA, Fugitive Dust Background Document and Technical Information Document for Best Available Control Measures, equation 2-13, p 2-28
g) USEPA, Fugitive Dust Background Document and Technical Information Document for Best Available Control Measures, p 2-28. Debris weight to area ratio = 0.046 ton/sq ft
h) CARB, EMFAC2007 (version 2.3) Burden Model, Winter 2007, 75 F, 40% RH: EF, lb/yr = (EF, ton/yr x 2,000 lb/ton)/VMT
i) Assumed 14 cubic yd truck capacity [(2267 tons/day x 2,000 lb/ton x cyd/1,620 lb = 2799 cyd)/14 cyd/truck = 200  one-way truck trips/day, where building debris density is assumed to be 1,620 lb/cyd]
    Mulitple trucks may be used.
j) Assumed trucks travel 0.6 mile through project site.
k) USEPA, Fugitive Dust Background Document and Technical Information Document for Best Available Control Measures, equation 2-13, p 2-28.    EPA suggusts using the 
    material handling equation for demolition emission estimates.
l)  EPA suggests using the material handling equation for demolition emission estimates.
m) Includes watering at least three times a day per Rule 403 (68% control efficiency)
n) Illustration purpose showing the most stringent LSTs.  Please consult App. C of the Methodology Paper for applicable LSTs.
o) ARB's CEIDARS database PM2.5 fractions - construction dust category for fugitive and diesel vehicle exhaust category for combustion.

E-4



Five Acre Site Example  - Grading Phase

Construction Activity
Parcel I (7.69 acres) Grading (2009) 334,820 Square Feeta

Grading Schedule  - 39 daysa

Equipment Typea,b No. of Equipment hr/day Crew Size
Rubber Tired Loaders 2 8.0 n/a
Graders 1 8.0
Tractors/Loaders/Backhoes 2 8.0

Construction Equipment Emission Factors

CO NOx PM10
Equipment Typec lb/hr lb/hr lb/hr
Rubber Tired Loaders 0.521 1.225 0.069
Graders 0.643 1.524 0.080
Tractors/Loaders/Backhoes 0.399 0.723 0.056

Fugitive Dust Grading Parameters

Vehicle Speed (mph)d Vehicle Miles Travelede

3 0.15

Fugitive Dust Stockpiling Parameters

Silt Contentf Precipitation Daysg Mean Wind Speed Percenth TSP Fraction Areai (acres)
6.9 10 100 0.5 0.21

Fugitive Dust Material Handling

Aerodynamic Particle Size Multiplierj Mean Wind Speedk Moisture Contentf Dirt Handleda Dirt Handledl

mph cy lb/day
0.35 10 7.9 88,300 6,250,000

Construction Vehicle (Mobile Source) Emission Factors

CO NOx  PM10
lb/mile lb/mile lb/mile

Heavy-Duty Truckm 0.01282236 0.04184591 0.00199572  
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Five Acre Site Example  - Grading Phase

Construction Worker Number of Trips and Trip Length

Vehicle No. of One-Way One WayTrip Length 
Trips/Day (miles)

Haul Truckn 162 0.6
Water Trucko 3 10.6

Incremental Increase in Onsite Combustion Emissions from Construction Equipmen

Equation:  Emission Factor (lb/BHP-hr)  x  No. of Equipment x  Work Day (hr/day) x Equipment rating (hp) x  Load Factor (%/100)  =  Onsite Construction Emissions (lb/day)

CO NOx  PM10
Equipment Type lb/day lb/day lb/day
Rubber Tired Loaders 8.34 19.61 1.10
Graders 5.14 12.19 0.64
Tractors/Loaders/Backhoes 6.39 11.56 0.89
Total 19.87 43.36 2.63

Incremental Increase in Fugitive Dust Emissions from Construction Operations

Equations:
Gradingp: PM10 Emissions (lb/day) = 0.60 x 0.051 x mean vehicle speed2.0 x VMT x (1 - control efficiency) 
Storage Pilesq: PM10 Emissions (lb/day) = 1.7 x (silt content/1.5) x ((365-precipitation days)/235) x wind speed percent/15 x TSP fraction x Area) x (1 - control efficiency)
Material Handlingr: PM10 Emissions (lb/day) = (0.0032 x aerodynamic particle size multiplier x (wind speed (mph)/5)1.3/(moisture content/2)1.4 x dirt handled (lb/day)/2,000 (lb/ton)
                                                                              (1 - control efficiency) 

Control Efficiency Unmitigated PM10s

Description % lb/day
Earthmoving 68 0.01
Storage Piles 68 2.65
Material Handling 68 0.4
Total 3.06
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Five Acre Site Example  - Grading Phase

Incremental Increase in Onsite Combustion Emissions from Onroad Mobile Vehicle

Equation:  Emission Factor (lb/mile)  x  No. of One-Way Trips/Day  x  2  x  Trip length (mile) = Mobile Emissions (lb/day)

CO NOx  PM10
Vehicle lb/day lb/day lb/day
Haul Truck 2.49 8.13 0.39
Water Truck 0.82 2.66 0.13
Total 3.31 10.79 0.52

Total Incremental Localized Emissions from Construction Activities

CO NOx  PM10
Sources lb/day lb/day lb/day
On-site Emissions 23.19 54.15 6.21

Combustion and Fugitive Summary PM2.5 Fractionu  PM10 PM2.5
lb/day lb/day

Combustion (Offroad) 0.92 2.63 2.42
Combustion (Onroad) 0.96 0.52 0.50
Fugitive 0.21 3.06 0.64
Total 6.21 3.56

Notes:
Project specific data may be entered into shaded cells.  Changing the values in the shaded cells will not affect the integrity of the worksheets.  Verify that units of values entered match units for cell.  
Adding lines or entering values with units different than those associated with the shaded cells may alter the integrity of the sheets or produce incorrect results.  
a) Estimated construction data for Project.
b) Equipment name must match CARB Off-Road Model (see Off-Road Model EF worksheet) equipment name for sheet to look up EFs automatically
c) SCAB values provided by the ARB, Oct 2006. Assumed equipment is diesel fueled.
d) Caterpillar Performance Handbook, Edition 33, October 2003 Operating Speeds, p 2-3.
e) Assumed 13 foot wide blade with 2 foot overlap (11 foot wide).  Vehicle miles traveled (VMT) = (334,820 sq ft/11 foot x mile/5,280 ft)/ 39 days = 0.15 miles
f) USEPA, AP-42, July 1998, Table 11.9-3 Typical Values for Corection Factors Applicable to the Predictive Emission Factor Equations
g) Table A9-9-E2, SCAQMD CEQA Air Quality Handbook, 1993
h) Mean wind speed percent - percent of time mean wind speed exceeds 12 mph.  At least one meteorological site recorded wind speeds greater than 12 mph over a 24-hour period in 1981.
i) Assumed storage piles are 0.21 acres in size
j) USEPA, AP-42, Jan 1995, Section 13.2.4 Aggregate Handling and Storage Piles, p 13.2.4-3 Aerodynamic particle size multiplier for < 10 µm
k) Mean wind speed - maximum of daily average wind speeds reported in 1981 meteorological data.
l) The daily amount of dirt handled has been modified to correspond with the input into the URBEMIS model.
m) CARB, EMFAC2007 (version 2.3) Burden Model, Winter 2007, 75 F, 40% RH: EF, lb/yr = (EF, ton/yr x 2,000 lb/ton)/VMT
n) Assumed 14 cubic yd truck capacity 88,300 cyd of dirt [(88,300 cyd x truck/14 cyd)/39 days = 162 one-way truck trips/day].  Assumed haul truck travels 0.6 miles through facility
o) Assumed six foot wide water truck traverses over 334,820 square feet of disturbed area
p) USEPA, AP-42, July 1998, Table 11.9-1, Equation for Site Grading ≤ 10 µm
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Five Acre Site Example  - Grading Phase

q) USEPA, AP-42, Jan 1995, Section 13.2.4 Aggregate Handling and Storage Piles, Equation 1
r) USEPA, Fugitive Dust Background Document and Technical Information Document for Best Available Control Measures, Sept 1992, EPA-450/2-92-004, Equation 2-12
s) Includes watering at least three times a day per Rule 403 (68% control efficiency).
t) Illustration purpose showing the most stringent LSTs.  Please consult App. C of the Methodology Paper for applicable LSTs.
u) ARB's CEIDARS database PM2.5 fractions - construction dust category for fugitive and diesel vehicle exhaust category for combustion.
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Five Acre Site Example  - Architectural Coating and Asphalt Paving

Construction Activity with Mitigation
Parcel I (7.69 acres) Architectural Coatings and Asphalt Paving (2010)

Construction Schedule - 11 daysa

Equipment Typea,b No. of Equipment hr/day Crew Size
Pavers 1 8.0 8
Rollers 1 8.0
Paving Equipment 1 8.0
Cement and Mortar Mixers 4 6.0
Tractors/Loaders/Backhoes 1 7.0

Construction Equipment Combustion Emission Factors

CO NOx PM10
Equipment Typec lb/hr lb/hr lb/hr
Pavers 0.564 0.592 0.011
Rollers 0.421 0.465 0.008
Paving Equipment 0.448 0.538 0.009
Cement and Mortar Mixers 0.043 0.036 0.001
Tractors/Loaders/Backhoes 0.393 0.405 0.008

Construction Vehicle (Mobile Source) Emission Factors

 CO  NOx  PM10
lb/mile lb/mile lb/mile

Heavy-Duty Truckd 0.01195456 0.03822102 0.00183062  

Construction Worker Number of Trips and Trip Length

Vehicle No. of One-Way Trip Length
Trips/Day (miles)

Delivery Trucke 10 0.6
Water Truckf 0 10.6
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Five Acre Site Example  - Architectural Coating and Asphalt Paving

Incremental Increase in Onsite Combustion Emissions from Construction Equipment

Equation:  Emission Factor (lb/BHP-hr)  x  No. of Equipment x  Work Day (hr/day) x Equipment rating (hp) x  Load Factor (%/100)  =  Onsite Construction Emissions (lb/day

 CO  NOx  PM10
Equipment Type lb/day lb/day lb/day
Pavers 4.52 4.74 0.09
Rollers 3.37 3.72 0.07
Paving Equipment 3.58 4.30 0.08
Cement and Mortar Mixers 1.04 0.86 0.01
Tractors/Loaders/Backhoes 2.75 2.83 0.05
Total 15.26 16.45 0.29

Incremental Increase in Onsite Combustion Emissions from Onroad Mobile Vehicles

Equation:  Emission Factor (lb/mile)  x  No. of One-Way Trips/Day  x  2  x  Trip length (mile) = Mobile Emissions (lb/day)

 CO  NOx  PM10
Vehicle lb/day lb/day lb/day
Delivery Truck 0.14 0.46 0.02
Water Truck 0.00 0 0
Total 0.14 0.46 0.02

Total Incremental Combustion Emissions from Construction Activities

 CO  NOx  PM10
Sources lb/day lb/day lb/day
On-Site Emissions 15.40 16.91 0.32

Combustion and Fugitive Summary PM2.5 Fractiong  PM10 PM2.5
lb/day lb/day

Combustion (Offroad) 0.92 0.29 0.27
Combustion (Onroad) 0.96 0.02 0.02
Fugitive 0.21 0.00 0.00
Total 0.32 0.29
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Five Acre Site Example  - Architectural Coating and Asphalt Paving

Notes:
Project specific data may be entered into shaded cells.  Changing the values in the shaded cells will not affect the integrity of the worksheets.  Verify that units of values entered match units for cell.  
Adding lines or entering values with units different than those associated with the shaded cells may alter the integrity of the sheets or produce incorrect results.  
a) Estimated construction data for Project.
b) Equipment name must match CARB Off-Road Model (see Off-Road Model EF worksheet) equipment name for sheet to look up EFs automatically
c) SCAB values provided by the ARB, Oct 2006.
d) CARB, EMFAC2007 (version 2.3) Burden Model, Winter 2007, 75 F, 40% RH: EF, lb/yr = (EF, ton/yr x 2,000 lb/ton)/VMT
e) Assumed haul truck travels 0.6 miles through facility
f) Assumed six foot wide water truck traverses over 334,820 square feet of disturbed area
g) ARB's CEIDARS database PM2.5 fractions - construction dust category for fugitive and diesel vehicle exhaust category for combustion.
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Five Acre Site Example  - Structure Construction

Construction Activity with Mitigation
Parcel I (7.69 acres) Building (2009) 621,000 Square Foot Structurea

Construction Schedule

Equipment Typea,b No. of Equipment hr/day Crew Size
Cranes 1 8.0 n/a
Forklifts 2 8.0
Skid Steer Loaders 2 8.0
Tractors/Loaders/Backhoes 2 8.0
Generator Sets 1 8.0
Welders 3 8.0

Construction Equipment Combustion Emission Factors

CO NOx PM10
Equipment Typec lb/hr lb/hr lb/hr
Cranes 0.571 0.918 0.010
Forklifts 0.237 0.334 0.005
Skid Steer Loaders 0.257 0.183 0.004
Tractors/Loaders/Backhoes 0.399 0.434 0.008
Generator Sets 0.338 0.403 0.006
Welders 0.228 0.181 0.004

Construction Vehicle (Mobile Source) Emission Factors

CO NOx  PM10
lb/mile lb/mile lb/mile

Heavy-Duty Truckd 0.01282236 0.04184591 0.00199572  

Construction Worker Number of Trips and Trip Length

Vehicle No. of One-Way Trip Length
Trips/Day (miles)

Flatbed Trucka,e 3 0.6
Water Truckf 0 10.6
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Five Acre Site Example  - Structure Construction

Incremental Increase in Onsite Combustion Emissions from Construction Equipment

Equation:  Emission Factor (lb/BHP-hr)  x  No. of Equipment x  Work Day (hr/day) x Equipment rating (hp) x  Load Factor (%/100)  =  Onsite Construction Emissions (lb/day)

CO NOx  PM10
Equipment Type lb/day lb/day lb/day
Cranes 4.56 7.34 0.08
Forklifts 3.79 5.34 0.07
Skid Steer Loaders 4.10 2.93 0.07
Tractors/Loaders/Backhoes 6.39 6.94 0.13
Generator Sets 2.70 3.22 0.05
Welders N/A N/A N/A
Total 21.55 25.78 0.40

Incremental Increase in Onsite Combustion Emissions from Onroad Mobile Vehicles

Equation:  Emission Factor (lb/mile)  x  No. of One-Way Trips/Day  x  2  x  Trip length (mile) = Mobile Emissions (lb/day)

CO NOx  PM10
Vehicle lb/day lb/day lb/day
Flatbed Truck 0.05 0.15 0.01
Water Truck 0.00 0.00 0.00
Total 0.05 0.15 0.01

Total Incremental Combustion Emissions from Construction Activities

CO NOx  PM10
Sources lb/day lb/day lb/day
On-Site Emissions 21.59 25.93 0.41

Combustion and Fugitive Summary PM2.5 Fractiong  PM10 PM2.5
lb/day lb/day

Combustion (Offroad) 0.92 0.40 0.37
Combustion (Onroad) 0.96 0.01 0.01
Fugitive 0.21 0.00 0.00
Total 0.41 0.38
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Notes:
Project specific data may be entered into shaded cells.  Changing the values in the shaded cells will not affect the integrity of the worksheets.  Verify that units of values entered match units for cell.  
Adding lines or entering values with units different than those associated with the shaded cells may alter the integrity of the sheets or produce incorrect results.  
a) Estimated construction data for Project.
b) Equipment name must match CARB Off-Road Model (see Off-Road Model EF worksheet) equipment name for sheet to look up EFs automatically
c) SCAB values provided by the ARB, Oct 2006. 
d) CARB, EMFAC2007 (version 2.3) Burden Model, Winter 2007, 75 F, 40% RH: EF, lb/yr = (EF, ton/yr x 2,000 lb/ton)/VMT
e) Assumed haul truck travels 0.6 miles through facility
f) Assumed six foot wide water truck traverses over 334,820 square feet of disturbed area
g) ARB's CEIDARS database PM2.5 fractions - construction dust category for fugitive and diesel vehicle exhaust category for combustion.
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Five Acre Site Example  - Structure Construction

Construction Activity with Mitigation
Parcel I (7.69 acres) Building (2010) 621,000 Square Foot Structurea

Construction Schedule

Equipment Typea,b No. of Equipment hr/day Crew Size
Cranes 1 8.0 n/a
Forklifts 2 8.0
Skid Steer Loaders 2 8.0
Tractors/Loaders/Backhoes 2 8.0
Generator Sets 1 8.0
Welders 3 8.0

Construction Equipment Combustion Emission Factors

CO NOx PM10
Equipment Typec lb/hr lb/hr lb/hr
Cranes 0.543 0.871 0.010
Forklifts 0.232 0.310 0.004
Skid Steer Loaders 0.249 0.175 0.004
Tractors/Loaders/Backhoes 0.393 0.405 0.008
Generator Sets 0.329 0.386 0.006
Welders 0.225 0.175 0.004

Construction Vehicle (Mobile Source) Emission Factors

CO NOx  PM10
lb/mile lb/mile lb/mile

Heavy-Duty Truckd 0.01195456 0.03822102 0.00183062  

Construction Worker Number of Trips and Trip Length

Vehicle No. of One-Way Trip Length
Trips/Day (miles)

Flatbed Trucka,e 3 0.6
Water Truckf 0 10.6
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Five Acre Site Example  - Structure Construction

Incremental Increase in Onsite Combustion Emissions from Construction Equipment

Equation:  Emission Factor (lb/BHP-hr)  x  No. of Equipment x  Work Day (hr/day) x Equipment rating (hp) x  Load Factor (%/100)  =  Onsite Construction Emissions (lb/day)

CO NOx  PM10
Equipment Type lb/day lb/day lb/day
Cranes 4.35 6.97 0.08
Forklifts 3.71 4.95 0.07
Skid Steer Loaders 3.98 2.80 0.06
Tractors/Loaders/Backhoes 6.29 6.48 0.12
Generator Sets 2.63 3.09 0.05
Welders N/A N/A N/A
Total 20.96 24.29 0.38

Incremental Increase in Onsite Combustion Emissions from Onroad Mobile Vehicles

Equation:  Emission Factor (lb/mile)  x  No. of One-Way Trips/Day  x  2  x  Trip length (mile) = Mobile Emissions (lb/day)

CO NOx  PM10
Vehicle lb/day lb/day lb/day
Flatbed Truck 0.04 0.14 0.01
Water Truck 0.00 0.00 0.00
Total 0.04 0.14 0.01

Total Incremental Combustion Emissions from Construction Activities

CO NOx  PM10
Sources lb/day lb/day lb/day
On-Site Emissions 21.00 24.43 0.38

Combustion and Fugitive Summary PM2.5 Fractiong  PM10 PM2.5
lb/day lb/day

Combustion (Offroad) 0.92 0.38 0.35
Combustion (Onroad) 0.96 0.01 0.01
Fugitive 0.21 0.00 0.00
Total 0.38 0.35
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Five Acre Site Example  - Structure Construction

Notes:
Project specific data may be entered into shaded cells.  Changing the values in the shaded cells will not affect the integrity of the worksheets.  Verify that units of values entered match units for cell.  
Adding lines or entering values with units different than those associated with the shaded cells may alter the integrity of the sheets or produce incorrect results.  
a) Estimated construction data for Project.
b) Equipment name must match CARB Off-Road Model (see Off-Road Model EF worksheet) equipment name for sheet to look up EFs automatically
c) SCAB values provided by the ARB, Oct 2006.
d) CARB, EMFAC2007 (version 2.3) Burden Model, Winter 2007, 75 F, 40% RH: EF, lb/yr = (EF, ton/yr x 2,000 lb/ton)/VMT
e) Assumed haul truck travels 0.6 miles through facility
f) Assumed six foot wide water truck traverses over 334,820 square feet of disturbed area
g) ARB's CEIDARS database PM2.5 fractions - construction dust category for fugitive and diesel vehicle exhaust category for combustion.
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Five Acre Site Example - Demolition Phase

Construction Activity with Mitigation
Entire 76.49-acre site Demolition of Existing Buildings (2009) 1,435,968 Square Foot Structurea

Demolition Schedule  - 22 daysa

Equipment Typea,b No. of Equipment hr/day Crew Size
Concrete/Industrial Saws 8 8.0 n/a
Other Material Handling Equipment 2 8.0
Rubber Tired Loaders 2 8.0
Rubber Tired Dozers 2 8.0
Tractors/Loaders/Backhoes 2 8.0

Construction Equipment Emission Factors

CO NOx PM10
Equipment Typec lb/hr lb/hr lb/hr
Concrete/Industrial Saws 0.434 0.414 0.009
Other Material Handling Equipment 0.580 1.017 0.011
Rubber Tired Loaders 0.521 0.735 0.010
Rubber Tired Dozers 1.502 1.875 0.020
Tractors/Loaders/Backhoes 0.399 0.434 0.008

Building Dimensions

Descriptiona Width of Building Length of Building Height of Building
ft ft ft

Total Project n/a n/a n/a

Fugitive Dust Material Handling
* The amt. of dailyu debris handled

Aerodynamic Particle Size Multiplierd Mean Wind Speede Moisture Contentf Debris Handledg has been modified to correspond
mph ton/day to the input into the URBEMIS

0.35 10 2.0 2,267 model.

Construction Vehicle (Mobile Source) Emission Factors

CO NOx PM10
lb/mile lb/mile lb/mile

Heavy-Duty Truckh 0.01282236 0.04184591 0.00199572  
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Construction Worker Number of Trips and Trip Length

Vehicle No. of One-Way Trips/Day Trip Length (miles)
Haul Truck 200 0.6

Incremental Increase in Onsite Combustion Emissions from Construction Equipmen

Equation:  Emission Factor (lb/BHP-hr)  x  No. of Equipment x  Work Day (hr/day) x Equipment rating (hp) x  Load Factor (%/100)  =  Onsite Construction Emissions (lb/day)

CO NOx PM10
Equipment Type lb/day lb/day lb/day
Concrete/Industrial Saws 27.78 26.52 0.56
Other Material Handling Equipment 9.28 16.27 0.18
Rubber Tired Loaders 8.34 11.76 0.17
Rubber Tired Dozers 24.03 30.00 0.32
Tractors/Loaders/Backhoes 6.39 6.94 0.13
Total 75.82 91.49 1.36

Incremental Increase in Onsite Fugitive Dust Emissions from Construction Equipmen

Material Handlingk: (0.0032 x Aerodynamic Particle Size Multiplier x (wind speed (mph)/5)1.3/(moisture content/2)1.4 x debris handled (ton/day)) x
                                       (1 - control efficiency) = PM10 Emissions (lb/day)

Description Control Efficiency PM10 Mitigatedm

% lb/day
Material Handling (Demolition)l 68 2.00
Material Handling (Debris) 68 2.00
Total 4.00

Incremental Increase in Onsite Combustion Emissions from Onroad Mobile Vehicle

Equation:  Emission Factor (lb/mile)  x  No. of One-Way Trips/Day  x  2  x  Trip length (mile) = Mobile Emissions (lb/day)

CO NOx PM10
Vehicle lb/day lb/day lb/day
Offsite (Haul Truck) 3.08 10.04 0.479
Total 3.08 10.04 0.479
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Total Incremental Localized Emissions from Construction Activities

CO NOx PM10
Sources lb/day lb/day lb/day
On-site Emissions (Mitigated) 78.90 101.53 5.84

Combustion and Fugitive Summary PM2.5 Fractiono  PM10 PM2.5
lb/day lb/day

Combustion (Offroad) 0.92 1.36 1.25
Combustion (Onroad) 0.96 0.48 0.46
Fugitive 0.21 4.00 0.84
Total 5.84 2.55
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Five Acre Site Example - Demolition Phase

Notes:
Project specific data may be entered into shaded cells.  Changing the values in the shaded cells will not affect the integrity of the worksheets.  Verify that units of values entered match units for cell.  
Adding lines or entering values with units different than those associated with the shaded cells may alter the integrity of the sheets or produce incorrect results.  
a) Estimated construction data for Project.
b) Equipment name must match CARB Off-Road Model (see Off-Road Model EF worksheet) equipment name for sheet to look up EFs automatically.
c) SCAB values provided by the ARB, Oct 2006. Assumed equipment is diesel fueled.
d) USEPA, AP-42, Jan 1995, Section 13.2.4 Aggregate Handling and Storage Piles, p 13.2.4-3 Aerodynamic particle size multiplier for < 10 µm
e) Mean wind speed - maximum of daily average wind speeds reported in 1981 meteorological data.
f) USEPA, Fugitive Dust Background Document and Technical Information Document for Best Available Control Measures, equation 2-13, p 2-28
g) USEPA, Fugitive Dust Background Document and Technical Information Document for Best Available Control Measures, p 2-28. Debris weight to area ratio = 0.046 ton/sq ft
h) CARB, EMFAC2007 (version 2.3) Burden Model, Winter 2007, 75 F, 40% RH: EF, lb/yr = (EF, ton/yr x 2,000 lb/ton)/VMT
i) Assumed 14 cubic yd truck capacity [(2267 tons/day x 2,000 lb/ton x cyd/1,620 lb = 2799 cyd)/14 cyd/truck = 200  one-way truck trips/day, where building debris density is assumed to be 1,620 lb/cyd]
    Mulitple trucks may be used.
j) Assumed trucks travel 0.6 mile through project site.
k) USEPA, Fugitive Dust Background Document and Technical Information Document for Best Available Control Measures, equation 2-13, p 2-28.    EPA suggusts using the 
    material handling equation for demolition emission estimates.
l)  EPA suggests using the material handling equation for demolition emission estimates.
m) Includes watering at least three times a day per Rule 403 (68% control efficiency)
n) Illustration purpose showing the most stringent LSTs.  Please consult App. C of the Methodology Paper for applicable LSTs.
o) ARB's CEIDARS database PM2.5 fractions - construction dust category for fugitive and diesel vehicle exhaust category for combustion.
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Five Acre Site Example  - Grading Phase

Construction Activity with Mitigation
Parcel I (7.69 acres) Grading (2009) 334,820 Square Feeta

Grading Schedule  - 39 daysa

Equipment Typea,b No. of Equipment hr/day Crew Size
Rubber Tired Loaders 2 8.0 n/a
Graders 1 8.0
Tractors/Loaders/Backhoes 2 8.0

Construction Equipment Emission Factors

CO NOx PM10
Equipment Typec lb/hr lb/hr lb/hr
Rubber Tired Loaders 0.521 0.735 0.010
Graders 0.643 0.914 0.012
Tractors/Loaders/Backhoes 0.399 0.434 0.008

Fugitive Dust Grading Parameters

Vehicle Speed (mph)d Vehicle Miles Travelede

3 0.15

Fugitive Dust Stockpiling Parameters

Silt Contentf Precipitation Daysg Mean Wind Speed Percenth TSP Fraction Areai (acres)
6.9 10 100 0.5 0.21

Fugitive Dust Material Handling

Aerodynamic Particle Size Multiplierj Mean Wind Speedk Moisture Contentf Dirt Handleda Dirt Handledl

mph cy lb/day
0.35 10 7.9 88,300 6,250,000

Construction Vehicle (Mobile Source) Emission Factors

CO NOx  PM10
lb/mile lb/mile lb/mile

Heavy-Duty Truckm 0.01282236 0.04184591 0.00199572  
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Five Acre Site Example  - Grading Phase

Construction Worker Number of Trips and Trip Length

Vehicle No. of One-Way One WayTrip Length 
Trips/Day (miles)

Haul Truckn 162 0.6
Water Trucko 3 10.6

Incremental Increase in Onsite Combustion Emissions from Construction Equipmen

Equation:  Emission Factor (lb/BHP-hr)  x  No. of Equipment x  Work Day (hr/day) x Equipment rating (hp) x  Load Factor (%/100)  =  Onsite Construction Emissions (lb/day)

CO NOx  PM10
Equipment Type lb/day lb/day lb/day
Rubber Tired Loaders 8.34 11.76 0.17
Graders 5.14 7.31 0.10
Tractors/Loaders/Backhoes 6.39 6.94 0.13
Total 19.87 26.02 0.39

Incremental Increase in Fugitive Dust Emissions from Construction Operations

Equations:
Gradingp: PM10 Emissions (lb/day) = 0.60 x 0.051 x mean vehicle speed2.0 x VMT x (1 - control efficiency) 
Storage Pilesq: PM10 Emissions (lb/day) = 1.7 x (silt content/1.5) x ((365-precipitation days)/235) x wind speed percent/15 x TSP fraction x Area) x (1 - control efficiency)
Material Handlingr: PM10 Emissions (lb/day) = (0.0032 x aerodynamic particle size multiplier x (wind speed (mph)/5)1.3/(moisture content/2)1.4 x dirt handled (lb/day)/2,000 (lb/ton)
                                                                              (1 - control efficiency) 

Control Efficiency Unmitigated PM10s

Description % lb/day
Earthmoving 68 0.01
Storage Piles 68 2.65
Material Handling 68 0.4
Total 3.06
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Incremental Increase in Onsite Combustion Emissions from Onroad Mobile Vehicle

Equation:  Emission Factor (lb/mile)  x  No. of One-Way Trips/Day  x  2  x  Trip length (mile) = Mobile Emissions (lb/day)

CO NOx  PM10
Vehicle lb/day lb/day lb/day
Haul Truck 2.49 8.13 0.39
Water Truck 0.82 2.66 0.13
Total 3.31 10.79 0.52

Total Incremental Localized Emissions from Construction Activities

CO NOx  PM10
Sources lb/day lb/day lb/day
On-site Emissions 23.19 36.81 3.97

Combustion and Fugitive Summary PM2.5 Fractionu  PM10 PM2.5
lb/day lb/day

Combustion (Offroad) 0.92 0.39 0.36
Combustion (Onroad) 0.96 0.52 0.50
Fugitive 0.21 3.06 0.64
Total 3.97 1.50

Notes:
Project specific data may be entered into shaded cells.  Changing the values in the shaded cells will not affect the integrity of the worksheets.  Verify that units of values entered match units for cell.  
Adding lines or entering values with units different than those associated with the shaded cells may alter the integrity of the sheets or produce incorrect results.  
a) Estimated construction data for Project.
b) Equipment name must match CARB Off-Road Model (see Off-Road Model EF worksheet) equipment name for sheet to look up EFs automatically
c) SCAB values provided by the ARB, Oct 2006. Assumed equipment is diesel fueled.
d) Caterpillar Performance Handbook, Edition 33, October 2003 Operating Speeds, p 2-3.
e) Assumed 13 foot wide blade with 2 foot overlap (11 foot wide).  Vehicle miles traveled (VMT) = (334,820 sq ft/11 foot x mile/5,280 ft)/ 39 days = 0.15 miles
f) USEPA, AP-42, July 1998, Table 11.9-3 Typical Values for Corection Factors Applicable to the Predictive Emission Factor Equations
g) Table A9-9-E2, SCAQMD CEQA Air Quality Handbook, 1993
h) Mean wind speed percent - percent of time mean wind speed exceeds 12 mph.  At least one meteorological site recorded wind speeds greater than 12 mph over a 24-hour period in 1981.
i) Assumed storage piles are 0.21 acres in size
j) USEPA, AP-42, Jan 1995, Section 13.2.4 Aggregate Handling and Storage Piles, p 13.2.4-3 Aerodynamic particle size multiplier for < 10 µm
k) Mean wind speed - maximum of daily average wind speeds reported in 1981 meteorological data.
l) The daily amount of dirt handled has been modified to correspond with the input into the URBEMIS model.
m) CARB, EMFAC2007 (version 2.3) Burden Model, Winter 2007, 75 F, 40% RH: EF, lb/yr = (EF, ton/yr x 2,000 lb/ton)/VMT
n) Assumed 14 cubic yd truck capacity 88,300 cyd of dirt [(88,300 cyd x truck/14 cyd)/39 days = 162 one-way truck trips/day].  Assumed haul truck travels 0.6 miles through facility
o) Assumed six foot wide water truck traverses over 334,820 square feet of disturbed area
p) USEPA, AP-42, July 1998, Table 11.9-1, Equation for Site Grading ≤ 10 µm
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Five Acre Site Example  - Grading Phase

q) USEPA, AP-42, Jan 1995, Section 13.2.4 Aggregate Handling and Storage Piles, Equation 1
r) USEPA, Fugitive Dust Background Document and Technical Information Document for Best Available Control Measures, Sept 1992, EPA-450/2-92-004, Equation 2-12
s) Includes watering at least three times a day per Rule 403 (68% control efficiency).
t) Illustration purpose showing the most stringent LSTs.  Please consult App. C of the Methodology Paper for applicable LSTs.
u) ARB's CEIDARS database PM2.5 fractions - construction dust category for fugitive and diesel vehicle exhaust category for combustion.
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I. Overview of Project and Project Site 

The Tierra Luna Specific Plan project (the “Project Site”) is comprised of approximately 79 acres 

located at 12214 Lakewood Boulevard in the City of Downey.  The Project Site is located approximately 

0.25 miles north of Interstate 105 and 1.25 miles west of Interstate 605.  The Project Site is bounded by 

the Downey Landing Retail Center  to  the north, by Bellflower Boulevard  to  the east, by  the City park 

learning center and the Kaiser Permanente Hospital and Medical Center to the south, and by Lakewood 

Boulevard to the west. 

The Project  Site  is  currently developed with  the Downey  Studios production  facility  including 

sound  stages,  studio, production, and office uses, an outdoor  suburban  street movie  set, 20 acres of 

back  lot space, and associated parking  lots.   The Project Site  is also a former aerospace manufacturing 

and National Aeronautics and  Space Administration  (NASA)  industrial  facility with  connections  to  the 

U.S.  manned  spaceflight  program  dating  to  the  1960s.    A  total  of  25  buildings  comprised  of 

approximately  1.5  million  square  feet  of  improvements  and  the  aforementioned  Downey  Studios 

structures  exist  on  the  Project  Site.    Of  the  1.5 million  square  feet  of  development  approximately 

750,000 square feet is currently in use as television and movie studios, studio parking and a 20 acre back 

lot.    The  surrounding  area  is  relatively  flat  and  developed with  single‐  and multi‐family  residential, 

commercial and  retail uses,  restaurant uses, auto mechanic uses,  religious  structures,  industrial uses, 

park space, as well as health care facilities. 

The Proposed Project involves amending the existing Downey Landing Specific Plan by removing 

the  79‐acre  Project  Site  from  the  plan  area  and  replace  it with  a  new  specific  plan,  the  Tierra  Luna 

Specific  Plan  (the  Plan),  intended  to  promote  the  development  of  a  mixed‐use,  urban  infill, 

comprehensively‐designed  and  coordinated  development  that  implements  state‐of‐the‐art  planning 

concepts and principles at the presently underutilized Project Site. Development of the Proposed Project 

would  involve  the demolition of most of  the on‐site  structures  (the  front portion of Building 1 which 

includes  the  front  section  of  the  original  EMCO  building,  the  Kauffman  wing,  and  another  wing 

attributed to Kauffman would not be demolished) and the construction of up to 3,950,000 square feet 

of  residential, commercial, office, and public open  space uses,  including up  to 675,000 square  feet of 

commercial/office  uses,  1,200,000  square  feet  of  commercial/retail  uses,  450  hotel  rooms,  and 

1,700,000 square feet (approximately 1,500 units) of residential use to include  live/work units, for‐sale 

units, and for‐rent units.   The Proposed Project would also develop up to 200,000 square feet of open 

space,  feature 850,000  square  feet of parking  facilities dispersed between  several multi‐level parking 

structures,  on‐street  parking,  and  surface  parking  lots.  The  Proposed  Project  would  include 

improvements  to  the  streetscape  as  well  as  environmental  management  standards  and  amenities 

related  to  stormwater  management,  energy  consumption,  and  water  conservation.    The  Proposed 
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Project would  develop  its  own  internal  street  network,  connected  to  surrounding  arterials, with  all 

necessary infrastructure and utility systems required to support development of the entire community. 

II. Introduction to Global Climate Change 

Global  climate  change  refers  to  changes  in  average  climatic  conditions  on  Earth  as  a whole, 

including changes  in temperature, wind patterns, precipitation, and storms.   Global warming, a related 

concept, is the observed increase in average temperature of the Earth’s surface and atmosphere.  One 

identified cause of global warming is an increase of greenhouse gases (GHGs) in the atmosphere.  GHGs 

are  those  compounds  in  the  Earth’s  atmosphere  that  play  a  critical  role  in  determining  the  Earth’s 

surface  temperature.    Specifically,  GHGs  allow  high‐frequency  solar  radiation  to  enter  the  Earth’s 

atmosphere,  but  trap  the  low  frequency,  longwave  energy which  is  radiated back  from  the  Earth  to 

space, resulting in a warming of the atmosphere.  The earthward movement of this longwave radiation 

is known as the “greenhouse effect.” 

Studies  indicate  that  the  effects  of  global  climate  change  may  include  rising  surface 

temperatures,  loss of snow pack, sea  level  rise, more extreme heat days per year, and more drought 

years.1    Understanding  of  the  fundamental  processes  responsible  for  global  climate  change  has 

improved  over  the  past  decade  and  predictive  capabilities  are  advancing.    However,  there  remain 

scientific  uncertainties  surrounding  the  response  of  the  Earth’s  climate  system  to  combinations  of 

changes,  particularly  at  regional  and  local  scales.    Consequently,  the  scientific  community  has 

systematically developed a range of scenarios reflecting a range of social and economic responses and 

considered  them with multiple,  independent  computer  simulation models.    The  result  is  a  range  of 

potential future conditions given differences in social and economic conditions and the response of the 

Earth’s  climate  system  to anthropogenic perturbations,  such as  continued emissions of heat‐trapping 

greenhouse gases.   

The  six most globally  important GHGs are carbon dioxide  (CO2), methane  (CH4), nitrous oxide 

(N2O),  sulfur  hexafluoride  (SF6),  hydrofluorocarbons  (HFCs),  and  perfluorocarbons  (PFCs).
2  Carbon 

                                                            
 
 

1 Existing  climate  change models also  show  that  climate warming portends a variety of  impacts on agriculture, 
including  loss  of  microclimates  that  support  specific  crops,  increased  pressure  from  invasive  weeds  and 
diseases, and loss of productivity due to changes in water reliability and availability. 

2 California Health & Safety Code § 38505(g) recognizes the six listed gases as greenhouse gases.  Recently, some 
groups have advocated for the  inclusion of “black carbon”  in analyses of climate change under CEQA.   Black 
carbon is a form of particulate air pollution that is most often produced from the burning of biomass, cooking 
with solid fuels, and diesel exhaust.  Some studies have implicated black carbon as a source of global climate 
change;  however,  the  potential  impact  of  black  carbon  on  climate  change  is  currently  under  substantial 
dispute.  Some studies indicate that less than 15% of the man‐made portion of global warming is due to black 
carbon.    “Effects of Black Carbon and Other Non‐Kyoto Pollutants on Climate,” Mark Z.  Jacobson, Stanford 
University,  Presentation  to  the  Economic  and  Technology Advancement Advisory  Committee  California Air 
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dioxide  is  the most abundant GHG.   As  such, GHG emissions  typically are measured  in metric  tons of 

carbon dioxide equivalent  (“CO2e”) units.   A metric  ton  is approximately 2,205  lbs.   These gases have 

different potentials for trapping heat in the atmosphere, called global warming potential (“GWP”).  For 

example, one pound of methane has 21 times more heat capturing potential than one pound of carbon 

dioxide, nitrous oxide has 310 times more heat capturing potential than one pound of carbon dioxide, 

and  sulfur  hexafluoride  has  3,200  times more  heat  capturing  potential  than  one  pound  of  carbon 

dioxide. When  dealing with  an  array  of  emissions,  the  gases  are  converted  to  their  carbon  dioxide 

equivalents for comparison purposes.  The GWPs for common GHGs are shown in Table 1. 

Table 1 
Global Warming Potentials (GWP) 

Gas 
Atmospheric Lifetime (years)  Global Warming Potential (CO2e) 

Carbon Dioxide  50 ‐ 200  1 
Methane  12  21 
Nitrous Oxide  120  310 
HFC‐23  264  11,700 
HFC‐134a  14.6  1,300 
HFC‐152a  1.5  140 
PFC: Tetrafluoromethane (CF4)  50,000  6,500 
PFC:  Hexafluoroethane (C2F6)  10,000  9,200 
Sulfur Hexafluoride (SF6)  3,200  23,900 

Source: EPA 2006. Non CO2 Gases Economic Analysis and inventory. http://www.epa.gov/nonco2/econ‐inv/table.html), 
December 2006 

                                                                                                                                                                                                
 
 
Resources Board, September 6, 2007.   A high‐end estimate  indicates that black carbon could be responsible 
for 60 percent of  the global warming.   Ramanathan and Carmichael, “Global and Regional Climate Changes 
Due to Black Carbon,” Nature Geoscience, 2008. Black carbon is not assessed in this report for three primary 
reasons.  First, no regulatory authority has classified black carbon as a greenhouse gas and it is not regulated 
under AB 32 or any other law implemented to address global climate change.  Second, the tools are simply not 
available to quantify black carbon emissions at this time.   Emissions  factors  for black carbon have not been 
published by the California Air Resources Board, the U.S. Environmental Protection Agency, or other reputable 
bodies.   While  some  calculation methodologies  have  been  postulated,  the methodologies  have  not  been 
confirmed  by  actual  measurements  of  sources.    Third,  no  guidance  on  the  importance,  evaluation,  or 
mitigation of black carbon has been provided by  the agencies  leading  the climate change  issue.   The South 
Coast Air Quality Management District  (SCAQMD) has not  included black carbon  in  their discussion of GHG 
significance thresholds.  There does not appear to be any guidance provided in recent guidelines released by 
the California Office of Planning and Research (OPR) or the California Air Pollution Control Officers Association 
(CAPCOA).  Nor does black carbon appear to be addressed in current efforts to implement AB 32, the primary 
legislation designed to reduce California’s  impact on climate change.   Therefore, while the Proposed Project 
will generate some black carbon, the quantities are indeterminable at this time.  The potential impact of the 
black carbon emissions on climate change is also unknown at this time.  As such, black carbon is not analyzed 
herein. 
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GHGs are the result of both natural and anthropogenic activities.   Forest fires, decomposition, 

industrial  processes,  landfills,  and  consumption  of  fossil  fuels  for  power  generation,  transportation, 

heating, and cooling are the primary sources of GHG emissions.  Without human intervention, the Earth 

maintains an approximate inter‐annual balance between the emission of GHGs into the atmosphere and 

its storage in oceans and terrestrial ecosystems.  Events and activities, such as the industrial revolution 

and  the  increased combustion of  fossil  fuels  (e.g., gasoline, diesel, coal, etc.), have contributed  to  the 

rapid  increase  in  atmospheric  levels of GHGs over  the  last  150  years.   As  reported by  the California 

Energy Commission (CEC), California contributes 1.4 percent of global and 6.2 percent of national GHG 

emissions.3  The GHG inventory for California is presented in Table 2.  Approximately 80 percent of GHGs 

in California are from fossil fuel combustion and over 70 percent of GHG emissions are carbon dioxide 

emissions. 

                                                            
 
 

3 California Energy Commission (CEC), 2006.  Inventory of California Greenhouse Gas Emissions and Sinks: 1990 to 
2004, CEC‐600‐2006‐013, October 2006.  Source: California Air Resources Board (ARB), 2007.  Draft California 
Greenhouse  Inventory  by  IPCC  Category,  August  2007  (available  at 
http://www.arb.ca.gov/cc/ccei/inventory/tables/rpt_inventory_ipcc_sum_2007‐11‐ 19.pdf). 
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Table 2 
California GHG Emissions and Sinks Summary (Million metric tonnes of CO2 equivalence) 

Categories Included in the Inventory  1990  2004 

ENERGY   386.41   420.91
 Fuel Combustion Activities   381.16   416.29
 Energy Industries   157.33   166.43
 Manufacturing Industries & Construction   24.24   19.45 
 Transport   150.02   181.95 
 Other Sectors   48.19   46.29 
 Non‐Specified   1.38   2.16 
 Fugitive Emissions from Fuels   5.25   4.62 
 Oil and Natural Gas   2.94   2.54 
 Other Emissions from Energy Production   2.31   2.07 
INDUSTRIAL PROCESSES & PRODUCT USE   18.34   30.78
 Mineral Industry   4.85   5.90 
 Chemical Industry   2.34   1.32 
 Non‐Energy Products from Fuels & Solvent Use   2.29   1.37 
 Electronics Industry   0.59   0.88 
 Product Uses as Substitutes for Ozone Depleting Substances   0.04   13.97 
 Other Product Manufacture & Use Other   3.18   1.60 
 Other   5.05   5.74 
AGRICULTURE, FORESTRY, & OTHER LAND USE   19.11   23.28
 Livestock   11.67   13.92 
 Land   0.19   0.19 
 Aggregate Sources & Non‐CO2 Emissions Sources on Land  7.26   9.17 
WASTE   9.42   9.44
 Solid Waste Disposal   6.26   5.62 
 Wastewater Treatment & Discharge   3.17   3.82 

EMISSION SUMMARY 

Gross California Emissions  433.29   484.4 
Sinks and Sequestrations  ‐6.69   ‐4.66 
Net California Emissions  426.60   479.74 

III. Regulatory Setting 

In  response  to  growing  scientific  and  political  concern  regarding  global  climate  change, 

California adopted a series of  laws to reduce both the  level of GHGs  in the atmosphere and to reduce 

emissions  of  GHGs  from  commercial  and  private  activities  within  the  State.    In  September  2002, 

Governor  Gray  Davis  signed  Assembly  Bill  (AB)  1493,  requiring  the  development  and  adoption  of 

regulations  to  achieve  “the  maximum  feasible  reduction  of  greenhouse  gases”  emitted  by 

noncommercial  passenger  vehicles,  light‐duty  trucks,  and  other  vehicles  used  primarily  for  personal 

transportation in the State.  However, setting emission standards on automobiles is the responsibility of 

the federal Environmental Protection Agency (USEPA).  The Federal Clean Air Act allows California to set 

state‐specific  emission  standards  on  automobiles  if  it  first  obtains  a  waiver  from  the  USEPA.    On 
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December 19, 2007, the USEPA denied California’s request for a waiver.  In response, California sued the 

USEPA claiming that the denial was not based on the scientific data. 

In June 2005, Governor Schwarzenegger signed Executive Order S‐3‐05, which established GHG 

emissions targets for the State, as well as a process to ensure the targets are met.   As a result of this 

Executive  Order,  the  California  Climate  Action  Team  (CAT),  led  by  the  Secretary  of  the  California 

Environmental Protection Agency, was formed.   The CAT published a report  in March 2006,  in which  it 

laid out several recommendations and strategies for reducing GHG emissions and reaching the targets 

established in the Executive Order.4  The GHG targets are: 

• By 2010, reduce to 2000 emission levels; 

• By 2020, reduce to 1990 emission levels; and 

• By 2050, reduce to 80 percent below 1990 levels. 

In  September  2006,  Governor  Arnold  Schwarzenegger  signed  the  California  Global  Warming 

Solutions  Act  of  2006,  also  known  as  AB  32,  into  law.    AB  32  commits  the  State  to  achieving  the 

following: 

• 2000 GHG emission levels by 2010 (which represents an approximately 11 percent reduction 

from “business‐as‐usual”) 

• 1990 levels by 2020 (approximately 30% percent below “business‐as‐usual”) 

To achieve these goals, AB 32 mandates that the California Air Resources Board (ARB) establish a 

quantified  emissions  cap,  institute  a  schedule  to  meet  the  cap,  implement  regulations  to  reduce 

Statewide GHG emissions  from  stationary  sources, and develop  tracking,  reporting, and enforcement 

mechanisms to ensure that reductions are achieved. 

The California Air Resources Board recently released a Climate Change Scoping Plan required by 

AB 32.5   ARB described  the discussion draft version of  the Scoping Plan as a “framework  for change.”  

The Scoping Plan proposes a “comprehensive set of actions designed to reduce overall carbon emissions 

in California,  improve our environment,  reduce our dependence on oil, diversify our energy  sources, 

save energy, and enhance public health while creating new  jobs and enhancing growth  in California’s 

economy.”   The Scoping Plan  indicates that “reducing greenhouse gas emissions to 1990  levels means 

cutting approximately 30 percent from business‐as‐usual emission levels projected for 2020, or about 

15  percent  from  today’s  [absolute]  levels”.    The  Scoping  Plan  defines  “business‐as‐usual”  (BAU)  as 

emissions  in the absence of GHG reduction measures (i.e., the 2020 BAU forecast does not take credit 

for  reduction  from AB  1493 GHG  emissions  reduction  standards  for  vehicles,  implementation  of  the 

                                                            
 
 

4 California Climate Action Team.   Climate Action Team Report to Governor Schwarzenegger and the Legislature, 
2006. 

5 Available at http://www.arb.ca.gov/cc/scopingplan/document/scopingplandocument.htm  
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Renewables  Portfolio  Standard,  or  reductions  in  emissions  associated  with  the  Low  Carbon  Fuel 

Standard).   

The Scoping Plan calls for a “coordinated set of solutions” to address all major categories of GHG 

emissions: 

• Transportation emissions will be addressed through a combination of higher standards  for 
vehicle  fuel  economy,  implementation  of  the  Low  Carbon  Fuel  Standard,  and  greater 
consideration to reducing trip length and generation through land use planning and transit‐
oriented development.6 

• Buildings,  land use, and  industrial operations will be encouraged and, sometimes, required 
to use energy more efficiently. 

• Utility  energy  supplies  will  change  to  include  more  renewable  energy  sources  through 
implementation  of  the  Renewables  Portfolio  Standard.    This will  be  complemented with 
emphasis  on  local  generation,  including  rooftop  photovoltaics  and  solar  hot  water 
installations.   

The Scoping Plan emphasizes opportunities  for households and businesses to save energy and 

money  through  increasing  energy  efficiency.    The  Scoping  Plan  indicates  that  substantial  savings  of 

electricity and natural gas will be accomplished  through “improving energy efficiency by 25 percent.”  

The Scoping Plan identifies a number of specific issues relevant to the proposed Project including: 

• Discrete  Early  Actions,  including  regulation  of  landfills, motor  vehicles,  refrigerants,  and 
roofing materials. 

• The  Scoping  Plan  recognizes  the  potential  of  using  the  green  building  framework  as  a 
mechanism which could enable GHG emissions reductions  in other sectors [i.e., electricity, 
natural  gas].    The  Plan  notes  that  “green  buildings  exceed  minimum  energy  efficiency 
standards, decrease consumption of potable water, reduce solid waste during construction 
and operation, and  incorporate  sustainable and  low‐emitting materials  that  contribute  to 
healthy  indoor  air  quality,  which  protects  human  health  and  minimizes  impacts  to  the 
environment.” 

• The  Scoping  Plan  notes  the  importance  of  increasing  the  supply  and  utilization  of  green 
power  and  lower  carbon  intensity  energy  sources.    Broadly  defined,  this  includes 
implementation of  the utility‐based Renewables Portfolio Standard  (RPS), use of Solar Hot 
Water  Heating  (pursuant  with  the  SB  1470  goal),  support  for  the  Million  Solar  Roofs 

                                                            
 
 

6 There has also been California legislative activity acknowledging the relationship between land use planning and 
transportation  sector  GHG  emissions.    California  Senate  Bill  375  (passed  Assembly  on  8/25/2008;  passed 
Senate on 8/30/2008; signed by the Governor on September 30, 2008) links regional planning for housing and 
transportation with  the  greenhouse  gas  reduction  goals  outlined  in  AB  32.    Reductions  in GHG  emissions 
would be achieved by,  for example,  locating housing closer  to  jobs,  retail, and  transit.   Under  the bill, each 
Metropolitan  Planning  Organization  would  be  required  to  adopt  a  sustainable  community  strategy  to 
encourage  compact development  so  that  the  region will meet a  target,  created by ARB,  for  reducing GHG 
emissions. 



Global Warming Technical Report 
Tierra Luna Specific Plan 

 

 
January 2009    11 

 

Program (including the California Solar Initiative and the New Solar Homes Partnership), and 
increased use of combined heat and power. 

• The  Scoping  Plan  notes  that water  use  requires  significant  amounts  of  energy,  including 
approximately  one‐fifth  of  state‐wide  electricity.    The  Scoping  Plan  emphasizes  the 
importance  of  supporting  the  Department  of Water  Resources’  work  to  implement  the 
Governor’s objective to reduce per capita water use by 20% by 2020.  Specific measures to 
achieve this goal include water use efficiency, water recycling, and reuse of urban runoff. 

• The  Scoping  Plan  encourages  local  governments  to  set  quantifiable  emissions  reduction 
targets for their jurisdictions and use their influence and authority to encourage reductions 
in  emissions  caused  by  energy  use, waste  and  recycling, water  and wastewater  systems, 
transportation, and community design.   

The extent to which the proposed Project supports AB 32 and the State goals and the strategies 

described in the Scoping Plan will be discussed qualitatively in the following sections. 

California Senate Bill 97 (SB 97), passed in August 2007, is designed to work in conjunction with 

CEQA and AB 32.  SB 97 requires the Governor’s Office of Planning and Research (OPR) to prepare and 

develop guidelines for the mitigation of GHG emissions or the effects thereof, including but not limited 

to,  effects  associated  with  transportation  and  energy  consumption.  These  guidelines  must  be 

transmitted  to  the Resources Agency by  July 1, 2009,  to be certified and adopted by  January 1, 2010.  

The  OPR  and  the  Resources  Agency  shall  periodically  update  these  guidelines  to  incorporate  new 

information or criteria established by ARB.   SB 97 will apply retroactively to any Environmental  Impact 

Report (EIR), negative declaration, mitigated negative declaration, or other document required by CEQA, 

which has not been finalized.   Under SB 97, transportation projects funded under the Highway Safety, 

Traffic  Reduction,  Air  Quality,  and  Port  Security  Bond  Act  of  2006,  and  projects  funded  under  the 

Disaster Preparedness and Flood Prevention Bond Act of 2006 are exempted from analyzing the effects 

of GHGs in an EIR, negative declaration, mitigated negative declaration, or other CEQA document. 

There  has  also  been  activity  at  the  federal  level with  respect  to  the  regulation  of GHGs.    In 

Massachusetts v. Environmental Protection Agency, 127 S.Ct. 1438 (2007), the U.S. Supreme Court held 

that not only did  the USEPA have  authority  to  regulate GHGs, but  that  the  agency’s  reasons  for not 

regulating this area did not fit the statutory requirements.  The U.S. Supreme Court ruled that CO2 and 

other GHGs are pollutants under the Federal Clean Air Act, which USEPA must regulate if it determines 

they  pose  an  endangerment  to  public  health  or welfare.    To  date,  the USEPA  has  not made  such  a 

finding or developed a regulatory program for GHG emissions. 

The  South  Coast  Air  Quality  Management  District  (SCAQMD)  adopted  a  “Policy  on  Global 

Warming and  Stratospheric Ozone Depletion” on April 6, 1990.   The policy  commits  the  SCAQMD  to 

consider  global  impacts  in  rulemaking  and  in  drafting  revisions  to  the Air Quality Management  Plan 

(AQMP).    In  March  1992,  the  SCAQMD  Governing  Board  reaffirmed  this  policy  and  adopted 

amendments to the policy to include the following directives: 



Global Warming Technical Report 
Tierra Luna Specific Plan 

 

 
January 2009    12 

 

• Phase  out  the  use  and  corresponding  emissions  of  chlorofluorocarbons  (CFCs),  methyl 

chloroform  (1,1,1‐trichloroethane or TCA),  carbon  tetrachloride,  and halons by December 

1995; 

• Phase out the large quantity use and corresponding emissions of hydrochlorofluorocarbons 

(HCFCs) by the year 2000; 

• Develop recycling regulations for HCFCs (e.g., SCAQMD Rules 1411 and 1415); 

• Develop an emissions inventory and control strategy for methyl bromide; and 

• Support the adoption of a California GHG emission reduction goal. 

The  legislative  and  regulatory  activity  detailed  above  is  expected  to  require  significant 

development and implementation of energy efficient technologies and shifting of energy production to 

renewable sources. 

IV. Project Impacts – GHG Emissions 

Climate  change  is  a  long‐term,  multi‐faceted  issue  with  global  impacts  caused  by  the 

accumulation of  innumerable  individual decisions  regarding  the use of energy.    It has been called  the 

world’s foremost economic externality.    In other words, the costs of emitting GHG emissions currently 

do not account  for their costs on present and  future generations.    In most  jurisdictions,  lead agencies 

and state regulators have articulated that climate change should be considered in CEQA documentation.  

However, most lead agencies have yet to provide explicit guidance on the evaluation of GHG emissions 

or climate change vulnerabilities.   

The  analysis  of GHGs  is  significantly  different  from  the  analysis  of  criteria  pollutants  for  the 

following reasons.  For criteria pollutants, significance thresholds are based on daily emissions because 

determinations of attainment or non‐attainment are based on daily exceedances of applicable ambient 

air quality standards.   Further, several ambient air quality standards are based on relatively short‐term 

exposure effects on human health, e.g., one‐hour and eight‐hour exposures.   Since GHG’s have a  long 

residence time in the atmosphere (e.g., CO2 is approximately 100 years), GHGs affect global climate over 

a relatively long time frame.  As a result, the SCAQMD’s current position is to evaluate GHG effects over 

a longer timeframe than a single day. 

While GHG  emissions  can  be  calculated,  such  emissions  cannot  be  precisely  correlated with 

specific  impacts  based  on  currently  available  science.    No  air  agency,  including  the  SCAQMD,7  or 

municipality,  including the City of Downey, has yet established project‐level significance thresholds for 

                                                            
 
 

7 The SCAQMD has formed a GHG Significance Threshold Working Group.  More information on this Working 
Group is available at http://www.aqmd.gov/ceqa/handbook/GHG/GHG.html (last visited 5/5/2008). 
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GHG emissions.  In its January 2008 CEQA and Climate Change white paper, the California Air Pollution 

Control Officers Association (CAPCOA) identified a number of potential approaches for determining the 

significance  of  GHG  emissions  in  CEQA  documents.    In  this  white  paper,  CAPCOA  suggests making 

significance determinations on a case‐by‐case basis when no significance thresholds have been adopted.  

OPR, in its June 19, 2008 Technical Advisory, recognizes that CEQA Guidelines have not been adopted to 

provide guidance as  to how climate change  is  to be addressed under CEQA.   OPR also notes  that  it  is 

continuing to consult with ARB technical staff regarding appropriate thresholds of significance to use for 

climate change analysis, but  that  such guidance  is not yet available.   OPR has provided  the  following 

“informal guidance” regarding the following steps for addressing climate change impacts under CEQA: 

(1)  Identify and quantify the GHG emissions; 

(2) Assess the significance of the impact on climate change; and 

(3)  If  significant,  identify  alternatives  and/or  mitigation  measures  that  will  reduce  impacts 

  below significance.8 

For all  these  reasons,  in  the absence of  regulatory guidance, and before  the  resolution of various 

legal challenges related to global climate change analysis and the selection of significance thresholds, a 

significance determination will be made on a case‐by‐case basis. 

In addition, the regulations required to meet the goals under AB 32 are still under development, 

but  are  expected  to  be  implemented  no  later  than  January  1,  2012.9    At  this  time,  there  are  no 

universally  accepted  standards  by which  the  approval  of  a  real  estate  development  project  can  be 

judged to support or hinder attainment of the State’s goals relating to GHG abatement. 

V. Impact of changing climatic conditions 

This  report emphasizes  the  relationship between  the Project and GHG emissions,  the primary 

drivers  of  anthropogenic  climate  change  and  the  focus  of  California’s  climate  change  policy.    It  is 

important to recognize that the climatic conditions experienced by the Project over its designed lifetime 

are  likely  to be substantially different  from  those observed over  the past century.   Consequently,  it  is 

                                                            
 
 

8 OPR Technical Advisory, p. 5. 
9 ARB’s  list of discrete early action measures that can be adopted and  implemented before January 1, 2010, was 

approved on  June 21, 2007.   The  three adopted discrete early action measures are:    (1) a  low‐carbon  fuel 
standard, which  reduces carbon  intensity  in  fuels state‐wide;  (2)  reduction of  refrigerant  losses  from motor 
vehicle air conditioning system maintenance; and (3) increased methane capture from landfills, which includes 
requiring the use of state‐of‐the‐art capture technologies. 
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useful to consider the implications of changing climatic conditions for Project performance.  Scenarios10 

for 2100 modeled  in the Intergovernmental Panel on Climate Change (IPCC) Fourth Assessment Report 

(FAR) include: 

Temperature Increase 
• Low Emissions Scenario:  1.8°C (best estimate), with a range of 1.1°C to 2.9°C 

• High Emissions Scenario:  4.0°C (best estimate), with a range of 2.4°C to 6.4°C 

Sea Level Rise 
• Low Emissions Scenario:  0.18 to 0.38 meters (range) 

• High Emissions Scenario:  0.26 to 0.59 meters (range) 

Potential implications for the project include: 

Sea  level: Rising sea  levels are unlikely  to directly  impact  the proposed Project due  to  its distance 

from the coast and relative elevation. 

Temperature:   Rising  temperatures  could  have  a  variety  of  impacts,  including  stress  on  sensitive 

populations  (e.g.,  sick  and  elderly),  additional  burden  on  building  systems  (e.g.,  demand  for  air 

conditioning),  and,  indirectly,  increasing  emissions  of  greenhouse  gases  and  criteria  pollutants 

associated with energy generation.  It is not possible to reliably quantify these risks at local and regional 

scales at this time.  

Precipitation:  Climate  change  is  expected  to  alter  seasonal  and  inter‐annual  patterns  of 

precipitation.  These changes continue to be one of the most uncertain aspects of future scenarios.  For 

this  Project,  the most  relevant  direct  impacts  are  likely  to  be  changes  in  the  timing  and  volume  of 

stormwater  runoff  and  changes  in  demand  for  irrigation.    It  is  not  possible  to  reliably  quantify  the 

implications of these changes at local and regional scales at this time.     

Wildfire: Changes in temperature and precipitation may combine to alter risks of wildfire.  Changes 

in wildfire hazard have little potential to impact the Project given the relative distance to undeveloped, 

non‐irrigated open space.         
                                                            
 
 

10 Future GHG emissions are the product of very complex dynamic systems, determined by driving forces such as 
demographic development, socio‐economic development, and technological change.  Their future evolution is 
highly uncertain.  Scenarios are alternative images of how the future might unfold and are an appropriate tool 
with  which  to  analyze  how  driving  forces  may  influence  future  emission  outcomes  and  to  assess  the 
associated  uncertainties.    They  assist  in  climate  change  analysis,  including  climate  modeling  and  the 
assessment of impacts, adaptation, and mitigation.  The possibility that any single emissions path will occur as 
described in scenarios is highly uncertain.  More information on the IPCC’s selection of scenarios is available at 
http://www.ipcc.ch/ipccreports/sres/emission/index.htm. 
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Water supply reliability: Changes in temperature and precipitation may also influence seasonal and 

inter‐annual  availability  of  water  supplies.    Consequently,  it  is  reasonable  to  consider  that  climate 

change may  affect water  supply  reliability.    It  is  not  possible  to  reliably  quantify  these  risks  for  the 

Project  at  this  time.    For more  information on  the Project’s water  supply, please  refer  to  the Water 

Supply Assessment in the EIR. 

VI. Scope of GHG Emissions Inventory 

Although no numerical  thresholds of significance have been developed,  the California Climate 

Action Registry  (CCAR) General Reporting Protocol  (GRP) provides a number of basic procedures and 

guidelines for calculating and reporting GHG emissions from a number of general and  industry‐specific 

activities.11  No specific protocols are available for land use projects, so the CCAR GRP has been adapted 

to address GHG emissions from the Project.   The  information provided  in this section  is consistent the 

CCAR GRP’s minimum reporting requirements.   

The CCAR GRP recommends the separation of GHG emissions  into three categories that reflect 

different aspects of ownership or control over emissions.  They include: 

• Scope  1:  Direct,  on‐site  combustion  of  fossil  fuels  (e.g.,  natural  gas,  propane,  gasoline,  and 

diesel) 

• Scope 2: Indirect, off‐site emissions associated with purchased electricity or purchased steam. 

• Scope 3: Indirect emissions associated with other emissions sources, such as third‐party vehicles 

and embodied energy of water. 12 

The CCAR GRP provides a range of basic calculation methods; however, CCAR GRP calculations 

are typically designed for existing buildings or facilities.  These retrospective calculation methods are not 

directly applicable to planning and development situations where buildings do not yet exist.      

ARB  believes  that  consideration  of  so‐called  indirect  emissions  provides  a  more  complete 

picture  of  the  GHG  footprint  of  a  facility:    “As  facilities  consider  changes  that  would  affect  their 

emissions  –  addition  of  a  cogeneration  unit  to  boost  overall  efficiency  even  as  it  increases  direct 

emissions,  for  example  –  the  relative  impact  on  total  (direct  plus  indirect)  emissions  by  the  facility 

should be monitored.  Annually reported indirect energy usage also aids the conservation awareness of 

the  facility and provides  information”  to ARB  to be  considered  for  future  strategies by  the  industrial 

                                                            
 
 

11 California Climate Action Registry, General Reporting Protocol Version 3, April 2008.  
http://www.climateregistry.org/resources/docs/protocols/grp/GRP_V3_April2008_FINAL.pdf.   

12 Embodied energy refers to the quantity of energy required to manufacture, and supply to the point of use, a 
product, material, or service.   
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sector.13    For  these  reasons,  ARB  has  proposed  requiring  the  calculation  of  direct  and  indirect GHG 

emissions as part of the AB 32 reporting requirements. 

ARB’s requirements are supported by interpretations of settlements between local jurisdictions 

and  the  California  Attorney  General.    For  example,  the  County  of  San  Bernardino  is  preparing  a 

comprehensive  GHG  inventory  that  includes  “…all  direct  (all  stationary,  area,  and  mobile  source 

emissions) and indirect (emissions resulting from the use of electricity, pumping and treatment of water 

and wastewater, and the transport and disposal of solid waste) sources of GHG emissions…”.14 

Additionally, OPR is of the opinion that lead agencies “should make a good‐faith effort, based on 

available  information,  to  calculate, model,  or  estimate…GHG  emissions  from  a  project,  including  the 

emissions  associated  with  vehicular  traffic,  energy  consumption,  water  usage  and  construction 

activities.”15  Therefore, direct and indirect emissions have been calculated for the proposed Project. 

A  fundamental difficulty  in analysis of GHG emissions  is  the global nature of  the existing and 

cumulative  future  conditions.   Changes  in GHG  emissions  can be difficult  to  attribute  to  a particular 

planning program or project because  the planning effort or project may cause a shift  in the  locale  for 

some type of GHG emissions, rather than causing “new” GHG emissions.  Whether this represents a net 

global increase, reduction, or no change depends on the GHGs that would exist if the project were not 

implemented. 

VII. Sources of GHG Emissions 

As  indicated  in  the Scoping Plan, buildings and  land use are major contributors  to California’s 

GHG emissions.  The existing site and the proposed Project are associated with direct and indirect GHG 

emissions that cut across different types of industries and emissions sources, including: 

• Building  operations:  emissions  associated with  space  heating  and  cooling, water  heating, 

and lighting 

• Studio operations:  emissions associated with the studio production operations  

• Transportation: emissions associated with residential, service and commercial vehicles, and 

transit 

                                                            
 
 

13 California Air Resources Board (ARB), 2007a.  Initial Statement of Reasons for Rulemaking, Proposed Regulation 
for Mandatory Reporting of Greenhouse Gas Emissions Pursuant to the California Global Warming Solutions 
Act of 2006 (Assembly Bill 32).  Planning and Technical Support Division Emission Inventory Branch, October 
19, 2007. 

14 Request for Countywide GHG Emissions Reduction Plan.  County of San Bernardino, June 13, 2008.  
15 OPR Technical Advisory, p. 5. 
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• Construction: emissions associated with site preparation, excavation, grading, construction 

• Water: emissions associated with energy used to pump, convey, treat, deliver, and re‐treat 

water (embodied energy of water) 

• Solid waste: emissions associated with residential and commercial waste streams (embodied 

energy of materials) 

• Materials:  emissions  associated  with  the  production  and  distribution  of  materials 

(embodied energy of materials) 

• Land  cover  conversion:  emissions  associated  with  changes  in  carbon  sequestration 

associated with the conversation of pre‐development land cover to post‐development land 

cover 

Conventional  GHG  emissions  accounting  protocols  spread  the  ownership  and  control  of 

emissions across many actors (e.g., land owners, vehicle owners, construction contractors, utilities, etc.).  

However,  as  suggested  by  the  Scoping  Plan,  this  analysis  recognizes  that  buildings  and  land‐use 

represent  a  nexus  that  brings  these  factors  together  and  offer  opportunities  to  reduce  emissions 

through changes in transportation, land use, and building design, construction, and operations.  

VIII. Consistency with AB 32 (“BusinessAsUsual”) 

As discussed above, there currently are no adopted significance thresholds for GHG emissions.  

Based on the currently available guidance, this report assesses whether the Project’s GHG  impacts are 

significant based on the Project’s consistency with California’s goals to reduce GHG emissions under AB 

32.   A particularly  illustrative method  to determine consistency with AB 32, and one  that has  the co‐

benefit of being based on quantification of emissions, is to compare a project’s emissions as proposed to 

that project’s emissions  if  it were  to be built utilizing “business‐as‐usual”  (BAU) design, methodology, 

and  technology.    If  a  project  constitutes  an  equivalent  or  larger  break  from  BAU  than  has  been 

determined  by ARB  to  be  necessary  to meet AB  32’s  goals  (approximately  30%  for  2020),  then  that 

project can be considered consistent with AB 32 and, therefore, will not have a significant impact on the 

environment due  to  its GHG emissions.   This  is  the average  level of emissions  reduction performance 

that would need to be achieved across all sectors of the economy to meet AB 32 goals (i.e., applied to 

both new and existing GHG emissions  sources), and  the ARB and other  state agencies have  indicated 

that  specific  sectors of  the economy may be  required  to  contribute greater  levels of  reduction.   This 

report  utilizes  this  ‘break  from  BAU’ method  to  determine  consistency with  AB  32.    This  approach 

mirrors concepts used in the ARB Scoping Plan for the implementation of AB 32.   

The  ARB  Scoping  Plan  and  guidance  from  a  wide‐variety  of  state  agencies  has  repeatedly 

emphasized that achieving the State’s GHG emissions reduction goals requires a substantial change from 

BAU.    Comparing  a  project’s  emissions  to  BAU  emissions  is  fundamental  to  ARB’s  calculation  that 



Global Warming Technical Report 
Tierra Luna Specific Plan 

 

 
January 2009    18 

 

achieving AB 32 mandates requires approximately a 30% reduction  in emissions  from BAU.   However, 

the notion of state‐wide BAU used in the ARB Scoping Plan is not directly applicable at local or regional 

scales.  The state‐wide BAU is based on historic trends across entire economic sectors – not the activity 

of  local  governments  or  individual  projects  (i.e.,  it  is  a  top‐down  estimate  of  anticipated  future 

emissions).    Consequently,  evaluating  the  proposition  that  a  project  constitutes  a  break  from  BAU 

requires providing a quantitative estimate of BAU based on the specific circumstances of the proposed 

project  in  the  context  of  relevant  State  activities  and  mandates.    This  essentially  requires  two 

complementary GHG emissions inventories: 

• “Business‐As‐Usual” project GHG emissions without state actions and mandates 

• “As proposed” project GHG emissions with project design features and state actions and 

mandates expected to be in force in 2020 

The  following  sections  describe  the  assumptions  used  in  the  three  scenarios  above.    The 

following analysis  includes potential emissions under BAU scenarios and  from  the Project at build‐out 

based on actions and mandates expected to be in force in 2020.  Note that the Project is not anticipated 

to reach build out until 2030; however, policies and programs mandated beyond 2020 are unknown or 

uncertain.    Consequently,  the  emissions  estimates  contained  herein  reflect  the  Project  at  build‐out 

(2030) and the best possible current estimate of mandated conditions based on requirements through 

2020.  In other words, this technical report does not terminate its analysis of the Project at 2020; rather, 

it quantifies expected emissions as of build out  in 2030.    It  is only  the  regulatory  requirements post‐

2020, with their concomitant effect on GHG emissions, which are unclear and speculative to assess at 

this  time.    In  fact,  by  not  speculating  on what mandated  regulatory  conditions will  be  in  2030,  this 

technical report takes a conservative approach that likely overestimates the Project’s GHG emissions at 

the 2030 build out. 

Local governments and project teams use 2020 as a target date for GHG reductions.  It is also an 

important target date for supporting legislation and regulation, including mandates for implementation 

of the Low Carbon Fuel Standard (LCFS) and the Federal CAFE fuel economy standards.  This 2020 target 

date  reflects  California’s  AB  32 mandate  for  GHG  emissions  reductions  based  on  the  following  Air 

Resources Board timeline:16 

• January 1, 2009    California Air Resources Board adopts a “scoping plan” indicating how 
emissions reductions will be achieved. 

• January 1, 2010    Early‐action measures take effect 
• January 1, 2012    GHG rules and market mechanisms adopted by the Air Resources Board 

are legally enforceable 

                                                            
 
 

16 California Air Resource Board, http://www.arb.ca.gov/cc/cc.htm. 
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• December 31, 2020   Deadline for achieving 2020 GHG emission cap 

A.  BusinessAsUsual without State Actions or Mandates 
The Project proposes to replace the existing structures with a mixed‐use development including 

1,500 residential dwelling units, 675,000 square feet of commercial/office uses, 1,200,000 square feet of 

commercial/retail  uses,  464,070  square  feet  of  hotel  uses,  125,000  square  feet  of  open  space,  and 

850,000  square  feet  of  parking.  The  circumstances  associated with  this  Project  are  similar  to  those 

associated  with many  large  developments.    For  this  project,  Business‐As‐Usual  is  defined  a  project 

matching the general land‐use characteristics of the proposed Project, yet lacking in design features that 

contribute to GHG emissions reductions.  For example, new buildings are assumed to be constructed in 

minimal compliance with Title‐24 (2005) energy code.  Other sources of emissions track local or regional 

average  conditions.    In  some  cases,  this  requires  professional  judgment  about  typical  development 

standards.  BAU specifications include: 

• Minimum compliance with Title‐24 (2005) energy code; 
• Average rates of domestic and landscape water consumption; 
• Average rates of solid waste recycling for the region (approximately 50% diversion); and 
• Trip generation rates and trip lengths typical of conventional development in the region. 

B. BusinessAsUsual with State Actions and Mandates for 2020 

BAU  scenario  described  above  provides  a  basis  for  evaluating  the  relative  performance  of  a 

project.    It  is  useful  to  consider  the  performance  of  the  “business‐as‐usual”  project  and  the  “as 

proposed”  Project  with  respect  to  both  current  and  anticipated  future  regulatory  conditions.  

Consideration of  the proposed Project’s performance under  current  regulatory  conditions provides  a 

conservative estimate of project emissions, as future regulatory action is expected to result in a range of 

infrastructure changes  that will  reduce emissions over  time.   Consideration of  the proposed Project’s 

performance  under  regulatory  conditions  anticipated  for  2020  provides  a more  realistic measure  of 

actual  emissions  associated with  the  Project  in  operation.   Assuming  full  implementation  of  current 

state mandates by 2020 provides a relative lower‐bound on the proposed Project’s emissions.  Estimates 

for Project performance at 2020 are designed to be used in conjunction with estimates based on current 

conditions to bracket a plausible range of actual performance given changing circumstances.  California 

and  the  Federal  government  have  established  a  number  of  mandates  that  will  help  reduce  GHG 

emissions from the Project and State overall by 2020.   Two of the most  important quantifiable factors 

include California’s state‐wide Renewables Portfolio Standard (RPS) and the Federal CAFE fuel economy 

standards. 

California Renewables Portfolio Standard 
The ARB Scoping Plan makes it clear that implementation of the Renewables Portfolio Standard 

(RPS)  is  a  foundational  element  of  the  State’s  emissions  reduction  plan.    In  2002,  Senate  Bill  1078 

established the California RPS program, requiring 20% renewable energy by 2017.   In 2006, Senate Bill 

107 advanced the 20% deadline to 2010, a goal which was expanded to 33% by 2020 in the 2005 Energy 
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Action Plan II.  These mandates apply directly to investor‐owned utilities, in this case Southern California 

Edison  (SCE).17  Consequently,  the  2020  scenario  with  State  mandates  considered  in  this  analysis 

assumes that both utilities will reduce the carbon intensity of delivered electricity equivalent to meeting 

the 20% RPS goal by 2020.  A variety of goals and targets call for higher levels of performance, but these 

are difficult  to quantify and,  in most cases, non‐binding on SCE;  therefore,  it was not  included  in  the 

2020 scenario in this analysis. 

Federal Corporate Average Fuel Economy (CAFE) Standards 
The 2007 Energy Bill creates new Federal requirements for increases in fleet‐wide fuel economy 

for passenger vehicles and light trucks.  The Federal legislation requires a fleet‐wide average of 35 miles 

per gallon (mpg) to be achieved by 2020.  The National Highway Traffic Safety Administration is directed 

to phase‐in requirements to achieve this goal.   Analysis by the California Air Resources Board suggests 

that  this  will  require  an  annual  improvement  of  approximately  3.4%  between  now  and  2020.18  

California  has  petitioned USEPA  to  allow more  stringent  standards  and  California  executive  agencies 

have repeated their commitment to higher mileage standards, but to date, the required waiver from the 

USEPA has not been secured.   Consequently,  this analysis utilizes a conservative assumption and only 

incorporates Federal CAFE standards to estimate California fleet fuel economy in 2020. 

Table 3 summarizes Business‐as‐Usual (BAU) Project GHG emissions by Scope as defined by the 

California  Climate  Action  Registry  General  Reporting  Protocol,  with  and  without  2020  mandates.  

Construction emissions are an episodic, Scope 3 source.  The total for all construction phases is reported 

on a separate line to distinguish them for all other emissions which reflect annual operational emissions 

for Project build out in 2030.  All emissions are reported in metric tonnes CO2 equivalent.  Percentages 

indicate the fraction of emissions associated with each category of emissions. 
Table 3 
BAU Project Emissions by Scope.  All emissions are reported in metric tonnes of CO2 equivalent.  Calculation methods vary 

by Scope as described below.  Construction emissions are a episodic emission, and they are reported separately to distinguish 
them from operational emissions (i.e., emissions per year). 

  
Emissions without 

LCFS, RPS, and CAFE  % 
Emissions with LCFS, 

RPS, and CAFE  % 
Scope 1: Direct combustion                 3,674 1.2%                3,674 1.6% 
Scope 2: Purchased electricity                10,307 3.2%               9,816 5.0% 
Scope 3: Transportation              297,640 93.6%             202,493 90.5%
Scope 3: Water                    592 0.2%                   592 0.3% 
Scope 3: Solid waste                 6,297 2.0%                6,297 2.8% 

TOTAL              318,511               222,873   
    

                                                            
 
 

17 SCE Renewable Energy (source: http://www.sce.com/PowerandEnvironment/renewables/) 
18 California Air Resources Board comparison between Pavley AB 1493 and the Federal 2007 CAFE standards 

(http://www.arb.ca.gov/cc/ccms/ab1493_v_cafe_study.pdf) 
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Scope 3: Construction 11,121       
 

C. Proposed Project with Project Design Features and 2020 Mandates 

The  performance  of  the  “as  proposed”  Project  (described  in  more  detail  in  the  following 

sections) was  considered  under  both  existing  and  anticipated  2020  conditions.   As  described  above, 

existing  conditions  reflect  the  current  generation  of  electricity  and  the  current  characteristics  of 

California’s vehicle fleet.   The 2020 conditions reflect full  implementation of the 20% RPS standard for 

SCE and  implementation of  the Federal CAFE  standards.   Both of  these assumptions are conservative 

since there are a variety of targets and goals for an RPS of up to 33% by 2020 and issuance of a Federal 

waiver could allow  implementation of more aggressive  tailpipe  standards  in California under AB 1493 

(Pavley).   

IX. Quantifying GHG emissions 

A. Assumptions 

Downey  Studios  is  a  unique  combination  of  land  uses,  including  office  buildings  and  studio 

operation uses.   Based on how natural gas and electricity are metered,  it  is difficult to  isolate existing 

energy  use  for  individual  land  uses.    For  example,  offices  and  studio  activities  are  likely  to  have 

significantly different energy use  characteristics; however, both  types of  land uses are  recorded on a 

single electricity meter.   

Direct  combustion  GHG  emissions  (Scope  1)  are  associated  with  a  variety  of  liquid  fuels, 

including diesel, gasoline, propane, and natural gas.  These fuels are used to various studio operations.   

Historically, electricity has been supplied to the Project Site by Southern California Edison (SCE).  

SCE  electricity  emits  approximately  0.29  metric  tonnes  of  CO2e  per  MW/hr.    This  compares  to  a 

California average of 0.366 metric tonnes for MW/hr (California Climate Action Registry).   

The proposed Project would result  in  the demolition of nearly all onsite buildings and ceasing 

studio operations.   A BAU scenario  includes the assumption that all new buildings will meet minimum 

Title‐24 energy code  requirements  in effect at  the  time of construction.   Under  the proposed Project 

scenario  older‐buildings  are  replaced  by  buildings  that  meet  or  exceed  Title‐24  (2005)  by  15%  ‐‐ 

assumed to approximately equivalent to Title‐24 (2008).  As a result, the Project will reduce energy use 

intensity by replacing older buildings with new buildings that meet or exceed current energy code. 

B. Hotel 

The proposed Project would allow for 464,070 square feet of hotel rooms and related facilities 

(450  rooms).   EnergyPro was used  to estimate energy  consumption  for a  typical hotel  in  this  climate 

zone.   The model results  indicated that the expected hotel uses would demand 7.61 kwhr/sf/year and 
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0.19 therms/sf/year of electricity and natural gas, respectively.   Electricity used by  the hotel uses was 

assumed to be supplied by SCE and generates Scope 2 emissions based on SCE’s current and anticipated 

2020 carbon intensity per delivered MW/hr.   

C. Commercial Uses 

The  proposed  Project  calls  for  1,875,000  square  feet  of  various  retail  and  office  commercial 

uses.    Various DEER models, which  have  been  developed  by  utilities  to  estimate  energy  demand  of 

various  land uses, were used to estimate energy consumption for a typical California hotel  in a similar 

climate zone.  Electricity used by these uses were assumed to be supplied by SCE and generates Scope 2 

emissions based on SCE’s current and anticipated 2020 carbon intensity per delivered MW/hr.   

D. Residential Uses 

Energy  use  for  residential  building  types  was  estimated  using  a  combination  of  energy 

simulation  models,  including  Energy‐10.19    These  models  were  used  to  simulate  code‐compliant 

buildings  for  the distribution of  land uses  indicated  for  the Proposed Project.   The models were  then 

used  to  develop  alternative  packages  of  features  capable  of  reducing  energy  consumption  and 

associated GHG emissions.   The simulation models provided annual energy use  intensity estimates for 

purchased  electricity  and natural  gas  for different dwelling unit  types  and  configurations.    Electricity 

usage was assumed to be supplied by SCE.   Resulting Scope 2 emissions generated are based on SCE’s 

current and anticipated 2020 carbon intensity per delivered MW/hr.    

E. Water and Wastewater 

Water  pumping,  conveyance,  distribution,  treatment  and  wastewater  treatment  are  major 

electricity  end‐uses  in  California.  The  California  Energy  Commission  (CEC)  estimates  that  statewide 

water‐related  energy  consumption  accounts  for  approximately  19.2%  of  the  state’s  total  electricity 

use20.   The embodied energy and  carbon  in  the water  supply  is highly dependent upon a number of 

factors,  including  the  source  of  the  water,  the  water  treatment  processes,  distance  the  water  is 

conveyed,  local pumping and distribution requirements, etc. The following three subsections present a 

detailed analysis of the embodied energy and carbon factors  in the Project’s various water flows on a 

unit  basis  (e.g.,  kWh/gallon, mTCO2e/gallon).  This  is  followed  by  an  analysis  of  the  total  embodied 

energy and carbon  in the Project’s total projected annual water use and savings for the various water 

conservation mitigation measures. 

                                                            
 
 

19 eQUEST and Energy‐10 are energy modeling applications verified by the US Department of Energy as credible 
hourly building  energy  simulation programs. Residential building  energy  consumption was  estimated using 
these models based on proposed building types for the Project.   

20  Navigant  Consulting,  Inc.  “Refining  Estimates  of Water‐Related  Energy  Use  in  California,”  December  2006. 
California Energy Commission document number CEC‐500‐2006‐118. 
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Embodied Energy and Carbon Factors for Potable Water 
The City of Downey  is currently the only supplier of potable water to the Project site. The City 

currently  relies  on  groundwater  to  supply  100%  of  its  potable  water  needs.  The  City  extracts 

groundwater from City‐operated wells. The nearest domestic water supply well to the site is the City of 

Downey Well No. 30, which draws water from approximately 384 to 620 feet below ground surface21. 

The aquifers beneath the City are part of the Central Groundwater Basin (Central Basin).  From 

the  1940’s, more water  has  been  pumped  from  the  basin  than  rain  and  other  natural  recharge  can 

sustain. In response to severe basin over‐pumping and rapidly dropping ground water levels, the Central 

Basin Municipal Water District  (CBMWD) was  established  in  1952  as  a member  of  the Metropolitan 

Water  District  of  California  (MWD).  Since more  water  is  pumped  from  the  basin  than  is  naturally 

replenished,  the  basin  requires  supplemental  recharge  with  imported  water  purchased  from  the 

Metropolitan Water District of  Southern California  (MWD)  and with  recycled water  from  the County 

Sanitation  Districts  of  Los  Angeles  County.  The Water  Replenishment  District  of  Southern  California 

(WRD)  is a complementary organization to the Department of Water Resources that  is responsible for 

managing  the  Central  Basin’s  supplemental  recharge.  The  CBMWD  projects  that  from  2010  through 

2030,  total  annual  groundwater  withdrawals  from  the  Central  Basin  and West  Coast  Basin  will  be 

202,000 acre‐feet per year (AFY), and that annual supplemental water replenishment requirements will 

be 27,600 AFY  (13.7% of  total water withdrawals)  from  imported water  from MWD, and 50,000 AFY 

(24.8% of total withdrawals) from recycled water22. The remaining water is supplied by natural recharge. 

Thus, while the Project Site will be supplied with 100% locally extracted groundwater, this groundwater 

is  made  up  of  ~14%  imported  water  and  ~25%  recycled  water,  each  with  significant  amounts  of 

embodied energy and carbon.  

MWD  imports  water  from  the  Colorado  River  via  the  Colorado  River  Aqueduct  and  from 

Northern  California  via  the  California  Aqueduct.  During  an  average  year  (based  on  1922  –  2004 

hydrologies), MWD receives 1,722,000 AF of water from the California Aqueduct and 711,000 AF from 

the  Colorado  Aqueduct23  (71.4%  and  28.6%  from  each  source,  respectively).  Utilizing  this  ratio, 

approximately 4% of the Central Basin’s groundwater  is supplied by the Colorado River and 10%  from 

Northern California. 

                                                            
 
 

21 Tierra Luna Specific Plan EIR, Section IV.G.,  Hydrology/ Water Quality 
22 Central Basin Municipal Water District, “2005 Urban Water Management Plan,” Table ES‐1. 

http://www.centralbasin.org/publications/Central‐Basin‐2005‐UWMP‐FINAL.pdf.  
23 Metropolitan Water District of Southern California, “The Regional Urban Water Management Plan, 

Metropolitan Water District of Southern California,” November 2005. Table II‐9:  “Average Year Supply 
Capability & Projected Demands (Average of 1922 – 2004 Hydrologies).” 
http://www.mwdh2o.com/mwdh2o/pages/yourwater/RUWMP/RUWMP_2005.pdf  
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The CEC has  funded  research  to  identify  the embodied energy of  the water  supply  system  in 

California. This research has provided estimates on the embodied energy added in each segment of the 

water  supply  system  (e.g.,  supply,  conveyance,  treatment,  distribution, wastewater  treatment,  etc.). 

This  allows  the  development  of  custom  water‐energy‐factors  (WEFs)  for  specific  locations.  WEF’s 

represent  the  total embodied energy per unit of water used  (kWh/AF)  for  individual utilities or water 

sources. The report “Refining Estimates of Water‐Related Energy Use in California”24 provides the most 

recent WEF data. This analysis uses the CEC methodology and data to develop custom WEFs for potable 

water  use,  recycled water  use,  and wastewater  flows  generated  by  the  project.  The  following  table 

summarizes the estimated embodied energy, or WEF, for the City of Downey’s potable water supplied to 

the project. The adjusted WEF  is  the component WEF multiplied by  the percent of  total water supply 

that  is made up of the component. The total embodied energy  in the Project’s potable water supply  is 

1,787 kWh/AF. 

The electricity used in the water supply chain occurs in various parts of the state depending on 

where individual processes occur. The most appropriate electricity emission factor for electricity used in 

the water  supply  chain  is  the California  state average electricity  carbon emission  factor. This analysis 

uses the EPA’s eGRID 2004 data (the most recent data available at the time of analysis), with an average 

California  electricity  emission  factor  of  0.7646  lb  of  CO2e  per  kWh  (3.4682e‐4 metric  ton  of  C02e 

(mTCO2e) per kWh)25. This  includes 8.4% transmission and distribution  losses from the electricity grid. 

This  results  in  a water  carbon  factor  (WCF)  of  1,787  kWh/AF  *  0.7646  lb  CO2e/kWh  =  1,366  lb  of 

CO2e/AF (0.620 mTCO2e/AF).  

                                                            
 
 

24 Navigant Consulting, Inc. “Refining Estimates of Water‐Related Energy Use in California,” December 2006. 
California Energy Commission document number CEC‐500‐2006‐118. 

25 U.S. Environmental Protection Agency, “eGRID2006 Version 2.1 (Emissions & Generation Resource Integrated 
Database).” April 20, 2007. http://www.epa.gov/cleanenergy/egrid/index.htm  
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Table 4 
Embodied energy in the City of Downey’s Potable Water Supply 

Component  Description 

WEF 
(kWh
/ AF) 

% of Total 
Water 
Supply 

Adjusted 
WEF 

(kWh/AF)  Notes 

Water Supply 
and Conveyance 

Supplemental recharge water from 
MWD (Imported Water from the 
Colorado River Aqueduct) 

2,000  4%  78  26 

Supplemental recharge water from 
MWD (Imported Water from the 
California Aqueduct) 

3,000  10%  293  27 

Supplemental recharge water from 
recycled water 

1,607  25%  399  28 

Groundwater 
Pumping 

Groundwater Pumping (390 foot 
typical depth) 

566  100%  566  29 

Water Treatment  36  100%  36 
30 Water 

Distribution   
414  100%  414 

Total  1,787 
 

Embodied Energy and Carbon Factors for Recycled Water 
The following table summarizes the estimated WEF for recycled water that may be available to 

the project, and which is used for supplemental groundwater basin recharge.  Estimated energy content 

of  recycled  water  is  composed  of  two  parts:  the  wastewater  treatment  process,  and  distribution 

pumping/pressurization. Total WEF is 1,067 kWh/AF. 
                                                            
 
 

26 13.7% of  the Central Basin’s groundwater  is provided by  supplemental water  recharge  from  imported water 
supplied by MWD.  28.6% of MWD’s water  comes  from  the Colorado River Aqueduct. Multiplying  the  two 
values results in 4% of project’s total water supply coming from the Colorado River Aqueduct, which has 2,000 
kWh/AF of embodied energy delivered to Southern California (Navigant Consulting, Inc. “Refining Estimates of 
Water‐Related Energy Use  in California,” Appendix B,  Index No. 3. December 2006. CEC document number 
CEC‐500‐2006‐118.) 

27 13.7% of  the Central Basin’s groundwater  is provided by  supplemental water  recharge  from  imported water 
supplied by MWD. 71.4% of MWD’s water comes  from  the California Aqueduct. Multiplying  the  two values 
results in 10% of project’s total water supply coming from the California Aqueduct, which has 3,000 kWh/AF of 
embodied energy delivered  to  Southern California  (Navigant Consulting,  Inc.  “Refining Estimates of Water‐
Related Energy Use in California,” Appendix B, Index No. 5. December 2006. CEC document number CEC‐500‐
2006‐118.). 

28 Refer to the following section for the energy content of recycled water. 
29 The typical Well 30 City of Downy pumping depth of 384 ‐ 620 feet  is multiplied by 1.45 kWH/AF/ft for a total 

estimated pumping energy of 566 kWh/AF. The pumping energy is from typical/recommended data provided 
in  (Navigant  Consulting,  Inc.  “Refining  Estimates  of  Water‐Related  Energy  Use  in  California,”  Table  9. 
December 2006. CEC document number CEC‐500‐2006‐118.). 

30 Navigant Consulting,  Inc.  “Refining Estimates of Water‐Related Energy Use  in California,” Table 6. December 
2006. CEC document number CEC‐500‐2006‐118. 
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Table 5 
Embodied energy in the Recycled Water Supply 

Component  Description 
WEF 

(kWh/AF) 

% of Total 
Water 
Supply 

Adjusted 
WEF 

(kWh/AF)  Notes 
Wastewater 
Treatment 

Average for Southern California  652  100%  652 

31 
Water 

Distribution 

Pumping, pressurization, and 
related recycled water 
distribution energy 

414  100%  414 

Total  1,067 
 

This analysis uses the EPA’s eGRID 2004 statewide average California electricity emission factor 

of  0.7646  lb  of  CO2e  per  kWh  (3.4682e‐4  mTCO2e/kWh)32.  This  includes  8.4%  transmission  and 

distribution  losses  from  the  electricity  grid  (Western  Interconnect  average).  This  results  in  a  water 

carbon factor (WCF) of 1,067 kWh/AF * 0.7646 lb CO2e/kWh = 816 lb of CO2e/AF (0.370 mTCO2e/AF).  

Embodied Energy and Carbon Factors for Wastewater 
The Project  is  served by  the Sanitation Districts of  Los Angeles County  (SDLAC). The Project’s 

wastewater  is  treated  by  two  different  SDLAC  plants. Approximately  50%  of  the wastewater will  be 

conveyed  to and  treated by  the  Joint Water Pollution Control Plant  (JWPCP), and  the  remaining 50% 

would be  conveyed  to and  treated by  the  Los Coyotes WRP33.  Specific energy  consumption data per 

gallon  of  waste  treated  for  each  plant  is  not  available.    The  best  available  energy  intensity  for 

wastewater  treatment  is  approximately  652  kWh/AF  (the  average  embodied  energy  in  Southern 

California wastewater treatment plants)34. 

This analysis uses the EPA’s eGRID 2004 statewide average California electricity emission factor 

of 0.7646 lb of CO2e/kWh (3.4682e‐4 mTCO2e/kWh)35. This includes 8.4% transmission and distribution 

losses  from  the electricity  grid  (Western  Interconnect  average).  This  results  in  a water  carbon  factor 

(WCF) of 654 kWh/AF * 0.7646 lb CO2e/kWh = 500 lb of CO2e/AF (0.227 mTCO2e/AF).  

                                                            
 
 

31 Navigant Consulting, Inc. “Refining Estimates of Water‐Related Energy Use in California,” Table 6 and Appendix B 
Index number 56. December 2006. CEC document number CEC‐500‐2006‐118. 

32 U.S. Environmental Protection Agency, “eGRID2006 Version 2.1 (Emissions & Generation Resource Integrated 
Database).” April 20, 2007. http://www.epa.gov/cleanenergy/egrid/index.htm  

33 Tierra Luna Specific Plan EIR, Section IV.M (Utilities). 
34 Navigant Consulting, Inc. “Refining Estimates of Water‐Related Energy Use in California,” Table 6 and Appendix B 

Index number 56. December 2006. CEC document number CEC‐500‐2006‐118. 
35 U.S. Environmental Protection Agency, “eGRID2006 Version 2.1 (Emissions & Generation Resource Integrated 

Database).” April 20, 2007. http://www.epa.gov/cleanenergy/egrid/index.htm  
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Total Embodied Energy and Carbon in the Project’s Annual Water Use (Business As Usual, 
Specific Plan EIR Baseline) 

The following table summarizes the embodied energy and carbon in the project’s water supply, 

based  on  the  estimated water  use  in  the  Tierra  Luna  Specific  Plan  EIR,  Section  IV.M.  The  embodied 

energy and carbon values shown in the table do not include associated wastewater treatment or water 

heating  energy  use.  The  table  also  assumes  that  all  plumbing  fixtures  and  landscape  irrigation  use 

potable water  for  this business as usual  (BAU) scenario. Finally,  it should be noted  that  the base unit 

water  consumption numbers are based on  statistical average  consumption data  for existing  facilities, 

and represents average water use for a wide range of fixture efficiency levels and conditions.  

Table 6 
Embodied Energy and Carbon in the Proposed Project Water Supply (BAU) 

Land Use  Size 
Consumption 

Rate 
Total 

(gallons/day) 
Total 

(gallons/year)c 
Total Energy 
(kWh/year)d 

Total CO2 
(mTCO2e/ 
year)e 

Office  675,000 sf 
192 gal./1,000 

sf/day  129,600  47,304,000  259,419  91 

Retail  1,200,000 sf 
102.4 gal/1,000 

sf/day  122,880  44,851,200  245,967  87 

Hotel  450 rooms 
166.4 

gal/room/day  33,280  12,147,200  66,616  53 

Residential 

1,700,000 sf 
(approx. 1,500 

units) 
188.8 

gal/unit/day  283,200  103,368,000  566,877  200 

Open 
Space  200,000 sf 

120 gal/1,000 
sf/daya  24,000  8,760,000  48,040  17 

Parking 
Facilities  850,000 sf 

24 gal/1,000 
sf/dayb  20,400  7,446,000  40,834  14 

Proposed Project Total 654,960  239,060,400  1,311,007  462 
Existing Uses Total 13,123  4,789,895  26,268  9 

Net Increase in Water Consumption 641,837  234,270,505  1,284,739  453 

sf = square feet 
a          Los Angeles County Sanitation District, Average Wastewater Generation Factors, Table 1, Loadings for Each Class 
of Land Use, March 23, 2004, “Golf Course, Camp, and Park” generation factor. 
b          Los Angeles County Sanitation District, Average Wastewater Generation Factors, Table 1, Loadings for Each Class 
of Land Use, March 23, 2004. 

Source: City of Los Angeles Bureau of Sanitation, Sewer Generation Rates Table, March 20, 2002; calculated 
as 118 % of wastewater generation for residential uses and 128% of wastewater generation for non‐
residential uses. 
Source (table):  Christopher A. Joseph & Associates, July 2008. 

c        Calculated by multiplying daily use by 365 days/year 
d          Potable water has an embodied energy content of 1,787 kWh per acre‐foot of water (1 acre‐foot (AF) =  
325,852.8 US gallons) = 0.005484 kWh/gal 
e         Potable water has an embodied carbon content of 0.620 mTCO2e/acre‐foot (AF) of water  =1.933e‐6 mTCO2e/gal
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The  following  table summarizes  the embodied energy and carbon  in  the project’s wastewater 

generation due to pumping and wastewater treatment. The wastewater generation rates are based on 

the estimated wastewater use in the Tierra Luna Specific Plan EIR, Section IV.M.  

Table 7 
 Embodied Energy and Carbon in the Proposed Project Wastewater Generation (BAU) 

Land Use  Size 
Generation 

Rate 
Total 

(gallons/day) 
Total 

(gallons/year)d 
Total Energy 
(kWh/year)e 

Total CO2 
(MTCO2e/ 
year)f 

Office  675,000 sf 

150 
gal./1,000 
sf/day  101,250  36,956,250  73,913  26 

Retail 
1,200,000 

sf 
80 gal/1,000 

sf/daya  96,000  35,040,000  70,080  24 

Hotel  450 rooms 
130 

gal/room/day  58,500  21,352,500  42,705  15 

Residential 

1,700,000 
sf (approx. 

1,500 
units) 

148 
gal/unit/dayb  222,000  81,030,000  162,060  56 

Open 
Space  200,000 sf 

94 gal/1,000 
sf/dayc  18,800  6,862,000  13,724  5 

Parking 
Facilities  850,000 sf 

19 gal/1,000 
sf/day  16,150  5,894,750  11,790  4 

Proposed Project Total  512,700  187,135,500  374,271  130 
Existing Uses Total  10,252  3,741,980  7,510  3 

Net Increase in Wastewater Generation  502,448  183,393,520  366,761  127 

sf = square feet 
a          Calculated utilizing the “Store” generation factor. 
b          Calculated utilizing the “Five Units or More” residential generation factor. 
c          Calculated utilizing the “Golf Course, Camp, and Park” generation factor. 
Source: City of Los Angeles Bureau of Sanitation, Sewer Generation Rates Table, March 20, 2002. 
Source (table):  Christopher A. Joseph & Associates, July 2008. 
d          Calculated by multiplying daily use by 365 days/year 
e          Wastewater has an embodied energy content of 654 kWh per acre‐foot of water (1 acre‐foot (AF) =  325,852.8 US gallons) 
= 0.002 kWh/gal 
f          Wastewater has an embodied carbon content of 0.227 mTCO2e/acre‐foot (AF) of water  =6.966e‐7 mTCO2e/gal 
 kWh/gal 

 

Total Embodied Energy and Carbon Savings Potential for Mitigation Measures 
The Tierra Luna Specific Plan EIR, Section IV.M (Utilities) provides estimated daily water use and 

wastewater  generation  for  the  project.  These  are  based  on  statistical  sewer  generation  rates  from 
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existing facilities36,37, 38 (refer to the Tierra Luna Specific Plan EIR, Section IV.M for further details). These 

numbers are representative of a wide range of plumbing  fixture efficiency  levels,  landscaping designs, 

and other factors.   

Analyzing the embodied carbon and energy savings from various water conservation measures 

at Tierra Luna requires a finer‐resolution analysis of water use for the Project. A more detailed analysis 

of plumbing fixture and landscaping water use, and the related embodied energy and carbon has been 

performed. 

The Project’s plumbing fixture water use and wastewater generation is analyzed on a fixture by 

fixture basis for each use category using the methodology outlined in the U.S. Green Building Councils’ 

Leadership  in  Energy  and  Environmental  Design  (LEED)®  Reference  Manual39.    Water  use  for  the 

following fixtures is analyzed: toilets, urinals, bathroom lavatories, kitchen sinks and showers. Base‐case, 

or  business  as  usual  water  use  is  based  on  standard  code‐compliant  fixture  efficiency  levels  using 

potable water. The anticipated project design‐case uses efficient water fixtures typical of those specified 

in the Tierra Luna Specific Plan EIR. The fixture‐level water use calculations are performed for both male 

and female water use (this analysis assumes a 50/50 split between male and female occupants) for each 

space type.  Water calculations are summarized as follows: 

• Daily fixture water use (gal/day) = fixture flow rate (gpm) * use time of fixture (min/use) * 

uses/day * people 

o e.g., bathroom sinks: 2 gpm * .25 minutes/use * 4 uses/day * 3.255 people/DU = 4.4 

gal/day 

• Annual water use (gal/year) = daily water use * 365 days/year. 

• Hot water use = total water use * (Tuse – Tmains)/ (Tuse – TDHWsetpoint).  For this analysis, Tuse  ~ 100F 

(the typical temperature of water coming out of the sink),  Tmains = 65F (the average water supply 

temperature from the mains40),  TDHWsetpoint = 120F (the typical DHW setpoint) 

• Energy required to heat the water (Therms)  = m*Cp*ΔT/efficiency = (gallons of Hot Water 

Used)/(7.48 gal/ft3)*(62.32 lbm/ft
3)*(1 BTU/lbm‐F)*ΔT/EF/(100,000 BTU/therm) 

o EF is the efficiency factor for the DHW heating system.  

o ΔT is the difference between the cold water supply and hot water setpoint 
temperatures. 

                                                            
 
 

36 Los Angeles County Sanitation District, Average Wastewater Generation Factors, Table 1, Loadings for Each Class 
of Land Use, March 23, 2004. 

37 City of Los Angeles Bureau of Sanitation, Sewer Generation Rates Table, March 20, 2002. 
38 Christopher A. Joseph & Associates, July 2008. 
39 LEED NC v2.2 Reference Manual 
40 Average mains temperature is estimated to be the same as the groundwater temperature, based on data from  

www.epa.gov/athens/learn2model/part‐two/onsite/tempmap.htm. 
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• The WEF and WCF factors developed for each water source are then applied to the fixture water 

use and wastewater generation values.  

 

Irrigation  water  use  is  estimated  using  the  “WUCOLS”  methodology41,  which  is  a  standard 

methodology  for estimating  landscape water use based on average reference evapotranspiration data 

and landscaping design parameters.   

The project will likely use a mixture of water and air‐cooled condensing equipment. There is not 

enough design data to accurately estimate process water savings (e.g., cooling tower water use, etc.) at 

the present time.  

The Tierra Luna Specific Plan specifies a wide range of plumbing fixture efficiency measures and 

water‐efficient landscaping measures. The following list of water efficiency measures are the measures 

specified  that can be quantitatively analyzed to determine their  impacts on the embodied energy and 

carbon in the water supply.  

• Recycled Irrigation Water:  Recycled water offsets the use of potable water and has lower 
embodied energy and carbon.   

• “Smart” Irrigation Controller: A “Smart” irrigation controller (a.k.a. weather‐based controller, 
evapotranspiration controller, or ET controller) automatically adjusts the irrigation schedule based 
on plant evapotranspiration requirements and current weather conditions. This saves significant 
water compared to traditional timer‐based irrigation controllers. 

• Efficient Drip Irrigation: There is a significant variation in how efficiently different sprinkler systems 
distribute water. A base case irrigation efficiency of 63% (typical of conventional automatic sprinkler 
systems)  is compared to a high‐efficiency scenario (e.g., extensive use of drip irrigation and good 
design practices) with a 90% irrigation efficiency. 

• Efficient Landscaping Palette: The use of water efficient, drought tolerant landscaping palettes (e.g., 
MWD’s “California Friendly” landscaping program42, xeriscaping, etc.) can save significant water. The 
impacts of reducing the plant species factor (Ks) by 0.3 (representative of specifying a “California 
Friendly” landscaping design verses typical Southern California landscaping design) are examined.  

• Dual Plumbing: The installation of dual plumbing in all commercial buildings and the hotel is 
examined. Dual plumbing is the installation of recycled water lines in buildings. This can be used for 
toilet flushing and other non‐potable uses. This analysis only considers the use of recycled water in 
toilets and urinals. 

• High‐Efficiency Water Heaters: The use of code‐compliant standard efficiency tank type water 
heaters verses efficient water heaters is examined. 

                                                            
 
 

41 University of California Cooperative Extension, and California Department of Water Resources. A Guide to 
Estimating Irrigation Water Needs of Landscape Plantings in California: The Landscape Coefficient Method and 
WUCOLS III. 2000. www.owue.water.ca.gov/docs/wucols00.pdf. 

 
42 The Metropolitan Water District of Southern California (MWD)’s California Friendly Landscaping program, 

http://www.bewaterwise.com/index.html  
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• Low‐Flow Showers : The use of low‐flow showers with a flow rate of 1.8 GPM verses 2.5 GPM are 
analyzed  in Residences and Hotels.  

• Low‐Flow Kitchen Sinks: The use of low‐flow kitchen sinks with a flow rate of 1.8 GPM verses 2.5 
GPM are analyzed.  

• Low‐Flow Lavatories: The use of low‐flow bathroom sinks with a flow rate of 1.8 GPM verses 2.5 
GPM are analyzed in Residences and Hotels. Current code already requires very low flow aerators on 
commercial lavatories. 

• Low‐Flow Urinals: The use of low‐flow 0.5 GPF verses standard 1.0 GPF urinals are analyzed, 
assuming use of recycled water. 

• Efficient Toilets (1.1 GPF): The use of very efficient low‐flow toilets are examined. This analysis 
assumes an average flush volume of 1.1 GPF, typical of some of the high efficient toilets currently on 
the market (e.g., Sloan Flushmate IV equipped toilets and some dual‐flush toilets). Current code 
requirement is 1.6 GPF, assuming use of recycled water. 

 
The following table summarizes the water, and related energy/carbon savings from each of the 

water  conservation  measures  analyzed.  This  table  represents  the  savings  for  each  measure 

implemented  incrementally43. The  last row, “All Measures,” shows  the savings  for  implementing all of 

the measures  together.  This  table  clearly  shows which measures  have  the  largest  embodied  carbon 

savings potentials. The measures which also reduce water heating energy use have the most significant 

impacts.  

 
 
 
 
 
 
 
 
 
 
 
 
   
 

                                                            
 
 

43 This assumes that all of the measures are implemented. This captures the impacts from measures that interact 
with  each  other.  For  example,  low‐flow  showerheads  significantly  reduce  the  amount  of  hot water  used, 
which in turn reduces the savings potential for installing a high efficiency water heater.  
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Table 8 
Water, Energy, and Carbon Savings for Each Water Efficiency Measure 

 

Measure 
Water Use 
(gal/year) 

Sewer 
Generation 
(gal/year) 

Embodied 
Electricity 
in Water 

(kWh/year) 

Embodied 
Electricity 
in Sewer 

(kWh/year) 

Total 
Embodied 
Electricity 
(kWh/year) 

DHW 
Energy 
(Therms/ 
year) 

Embodied 
Carbon in 
Water  
Supply 
(metric 
tonnes 
CO2e/ 
year) 

Embodied 
Carbon in 
Sewer 

Treatment 
(metric 
tonnes 
CO2e/ 
year) 

Embodied 
Carbon in 
Water 
Heating 
(metric 
tonnes 
CO2e/ 
year) 

Total 
Embodied 
Carbon 
(metric 
tonnes 
CO2e/ 
year) 

 Recycled Irrigation Water   ‐  ‐ 11,549 ‐ 11,549  ‐ 4 ‐ ‐ 4.0 
 ET Irrigation Controller   498,599  ‐ 9,912 ‐ 9,912  ‐ 3 ‐ ‐ 3.4 

 Drip Irrigation (90% vs 63% 
eff)  

853,816  ‐ 16,974 ‐ 16,974  ‐ 6 ‐ ‐ 5.9 

 Efficient Landscaping 
Palette (Increase Ks by 0.3  

4,191,462  ‐ 83,325 ‐ 83,325  ‐ 29 ‐ ‐ 28.9 

 Dual Plumbing/Recycled 
Water for Toilet Flushing  

‐  ‐ 20,885 ‐ 20,885  ‐ 7 ‐ ‐ 7.2 

 High‐Efficiency Water 
Heaters  

‐  ‐ ‐ ‐ ‐  7,547 ‐ ‐ 41.0 41.0 

 Low‐Flow Showers (1.8 
GPM) in Residences & 

Hotels  

1,498,447  1,256,144 8,218 2,998 11,216  7,406 3 1.0 40.2 44.1 

 Low‐Flow Kitchen Sinks 
(1.8 GPM vs 2.5 GPM)  

2,021,492  1,678,814 11,086 4,045 15,131  9,991 4 1.4 54.3 59.5 

 Low‐Flow Lavatories (1.8 
GPM) in Residences & 

Hotels  

2,148,141  1,767,470 11,781 4,298 16,079  10,617 4 1.5 57.7 63.3 

 Low‐Flow Urinals (0.5 GPF)   809,844  632,690 4,441 1,620 6,062  ‐ 2 0.6 ‐ 2.1 

 Efficient Toilets (1.1 GPF)   9,361,385  7,719,168 51,339 18,731 70,070  ‐ 18 6.5 ‐ 24.3 

 All Measures   21,383,186  13,054,287 229,510 31,693 261,202  35,561 80 11.0 193.2 283.8 
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The following table presents detailed summary of water, wastewater, energy and carbon savings resulting from implementing all of the 

water efficiency measures. 

Table 9 
Detailed Savings Summary for All Water‐Efficiency Measures 

Water Use 
(gal/year) 

Sewer 
Generation 
(gal/year) 

Embodied 
Electricity 
in Water 

(kWh/year) 

Embodied 
Electricity 
in Sewer 

(kWh/year) 

Total 
Embodied 
Electricity 
(kWh/year) 

DHW 
Energy 
(Therms/ 
year) 

Embodied 
Carbon in 
Water  
Supply 
(metric 
tonnes 

CO2/year) 

Embodied 
Carbon in 
Sewer 

Treatment 
(metric 
tonnes 

CO2/year) 

Embodied 
Carbon in 
Water 
Heating 
(metric 
tonnes 

CO2/year) 

Total 
Embodied 
Carbon 
(metric 
tonnes 

CO2/year)
 Plumbing‐

Commercial/Office  
1,934,660  1,511,453 17,224 3,871 21,095 1,609 6.0 1.3 8.7 16.1

 Plumbing‐
Commercial/Retail  

938,233  732,994 8,637 1,877 10,515 499 3.0 0.7 2.7 6.4

 Plumbing‐Hotel   2,698,312  2,108,056 25,577 5,399 30,976 6,524 8.9 1.9 35.4 46.2
 Plumbing‐
Residential  

10,268,105  8,701,784 56,311 20,545 76,857 26,930 19.5 7.1 146.3 173.0

 Landscaping   5,543,876  ‐ 121,760 ‐ 121,760 ‐ 42.2 ‐ ‐ 42.2

 Totals   21,383,186  13,054,287 229,510 31,693 261,202 35,561 80 11 193 284
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F. Storm Water 
Urbanization  in  the  Los Angeles Basin has  significantly  increased  the amount of  impermeable 

surfaces (e.g., roads, parking lots, roofs, etc.). This reduces natural infiltration of storm water flows into 

the underlying aquifers. Traditional stormwater management practices  in Southern California (e.g., the 

use  of  concrete  lined  channels  and  similar  systems  to  convey  storm water  flows  out  of  the  area  as 

quickly as possible) further reduce groundwater recharge. In effect, rainfall is being exported out of the 

groundwater  basin,  resulting  in  decreased  groundwater  recharge.  Imported water must  be  used  to 

replace this lost recharge.  

To illustrate the cumulative impacts this can have, it has been estimated that development and 

stormwater management practices  in  the Chino Basin have  resulted  in  the  loss of more  than 40,000 

acre‐feet per year that otherwise would have recharged local aquifers. This stormwater has an average 

energy content of 2,250 kWh per acre‐foot, because water must be imported from MWD to make up for 

lost recharge44. 

An analysis of the embodied energy and carbon of the Project’s stormwater has been performed 

to estimate  the carbon savings  for the various stormwater mitigation measures specified  in the Tierra 

Luna Specific Plan EIR. 

Embodied Energy and Carbon Factor for Storm Water Runoff 
The Project  lies over  the Central Groundwater Basin. The Central Groundwater Basin  is over‐

allocated,  with more  water  pumped  from  the  basin  than  supplied  by  natural  recharge.  Therefore, 

imported and recycled water is injected into the groundwater basin to meet the pumping requirements. 

A  total  of  38.5%  of  the  Central  Groundwater  Basin’s  recharge  water  is  provided  by  imported  and 

recycled water supplemental recharge (13.7% of the supply is imported water from MWD, and 24.8% is 

from  recycled water)45. The  following  table  summarizes  the embodied energy  in  this  recharge water. 

This  is  equal  to  the  resulting  energy  content  of  “lost”  stormwater  that  is  not  infiltrated  into  the 

groundwater basin. 

                                                            
 
 

44 California Energy Commission. The Role of Land Use in Meeting California's Energy and Climate Change Goals. 
2007. www.energy.ca.gov/2007publications/CEC‐600‐2007‐008/CEC‐600‐2007‐008‐SF.PDF. 

45 Central Basin Municipal Water District, “2005 Urban Water Management Plan,” Table ES‐1. 
http://www.centralbasin.org/publications/Central‐Basin‐2005‐UWMP‐FINAL.pdf.  
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Table 10 
Embodied energy in the City of Downey’s Potable Water Supply 

Component  Description 

WEF 
(kWh/ 
AF) 

% of 
Recharge 
Water  

Adjusted 
WEF 

(kWh/AF)  Notes 

Water Supply 
and Conveyance 

Supplemental recharge water from 
MWD (Imported Water from the 

Colorado River Aqueduct)  2,000  10%  205  

46 

Supplemental recharge water from 
MWD (Imported Water from the 

California Aqueduct)  3,000  26%  769  

47 

Supplemental recharge water from 
recycled water  1,607  64%  1,030  

48 

Total  2,005 
 

This analysis uses the EPA’s eGRID 2004 statewide average California electricity emission factor 

of 0.7646  lb of CO2e per kWh (3.4682e‐4 metric ton of C02e (mTCO2e) per kWh)49. This includes 8.4% 

transmission  and  distribution  losses  from  the  electricity  grid  (Western  Interconnect  average).  This 

results in a water carbon factor (WCF) for stormwater of 2,005 kWh/AF * 0.7646 lb CO2e/kWh = 1,533 lb 

of CO2e/AF (0.695 mTCO2e/AF).  

Total Embodied Energy and Carbon In the Project’s Storm Water Runoff 
Most of the project site is currently covered with impermeable surfaces except for intermittent 

areas of  landscaping.   The existing  storm drains  transport off‐site and on‐site  runoff  to  the municipal 

storm drain system and eventually into either the Los Angeles or San Gabriel Rivers50. There is currently 

negligible  local  infiltration of precipitation falling on the site. Nearly all of the precipitation on the site 

                                                            
 
 

46 13.7% of the Central Basin’s groundwater is provided by supplemental water recharge from imported water 
supplied by MWD. 28.6% of MWD’s water comes from the Colorado River Aqueduct, which has 2,000 kWh/AF 
of embodied energy delivered to Southern California (Navigant Consulting, Inc. “Refining Estimates of Water‐
Related Energy Use in California,” Appendix B, Index No. 3. December 2006. CEC document number CEC‐500‐
2006‐118.) 

47 13.7% of the Central Basin’s groundwater is provided by supplemental water recharge from imported water 
supplied by MWD. 71.4% of MWD’s water comes from the California Aqueduct, which has 3,000 kWh/AF of 
embodied energy delivered to Southern California (Navigant Consulting, Inc. “Refining Estimates of Water‐
Related Energy Use in California,” Appendix B, Index No. 5. December 2006. CEC document number CEC‐500‐
2006‐118.). 

48 24.8% of the Central Basin’s groundwater is provided by supplemental water recharge from recycled water, 
Central Basin Municipal Water District, “2005 Urban Water Management Plan,” Table ES‐1. 
http://www.centralbasin.org/publications/Central‐Basin‐2005‐UWMP‐FINAL.pdf.  

49 U.S. Environmental Protection Agency, “eGRID2006 Version 2.1 (Emissions & Generation Resource Integrated 
Database).” April 20, 2007. http://www.epa.gov/cleanenergy/egrid/index.htm  

50 Tierra Luna Specific Plan EIR page IV.G‐6 
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will flow into the stormwater system. A very minimal amount of the current site‐generated stormwater 

is believed to recharge the underlying groundwater basins. 

The  Tierra  Luna  Specific  Plane  EIR  Section  Chapter  4  specifies  a wide  variety  of  Low  Impact 

Development  (LID)  stormwater management practices  that are designed  to  reduce  stormwater  flows 

and increase groundwater recharge. The stated design criterion is to retain the first ¾ inches of rainfall 

onsite. 

A detailed stormwater analysis has not yet been performed for the project. In order to estimate 

the  total embodied carbon  impacts of  the Project’s stormwater management measures, a preliminary 

estimate of the total stormwater generation and infiltration has been made: 

• Historical hourly precipitation data from the nearest California Irrigation Management Information 
System (CIMIS) weather station was obtained51. The data was processed to remove missing data 
(e.g., sensor removed or otherwise not working)52.  
• The average annual precipitation is 10.4 inches per year, with an average of 43 precipitation 

events per year.  
• Total precipitation on the site is 822 acre‐feet (AF)53.  
• Total stormwater runoff from the site is currently approximately 822 AF/year, since the site is 

nearly completely impervious. 
• This stormwater has an estimated embodied energy content of  1,648,110 kWh and an 

embodied carbon content of 571 mTCO2e.54 
• The hourly precipitation data was analyzed to determine how much stormwater is retained if the 

first ¾ inches of each rain event is retained and infiltrated onsite.  
• An average of 6.4 inches per year, or 62% of the total rainfall, is infiltrated if the first ¾ inches of 

each precipitation event is captured. 
• Total stormwater infiltration on the site is 506 acre‐feet (AF)55 after the stormwater mitigation 

measures are implemented.  
• This infiltrated stormwater helps to recharge local aquifers, offsetting the amount of 

supplemental groundwater recharge required in the region.56 This saves an estimated 
1,014,530 kWh of embodied energy in supplemental groundwater recharge, which has an 
embodied carbon content of 352 mTCO2e.57  

                                                            
 
 

51 CIMIS Station 174 (Long Beach). Hourly precipitation data was available for 2002‐2007. 
http://wwwcimis.water.ca.gov/cimis/    

52 This results in 47,200 hours (5.4 years) of precipitation data. Average annual precipitation is 10.4 inches. This is 
slightly lower than the 92 year average annual precipitation for Los Angeles County of 14.92 inches/year, 
http://www.wrh.noaa.gov/lox/hydrology/files/LAC_PRECIP.png 

53 10.4 inches/year * 79 acres = 822 AF annual precipitation on the Project site 
54 822 AF/year of stormwater * 2,005 kWh/AF = 1,648,110 kWh/year; 822 AF of stormwater * 0.695 mTCO2e/AF = 

571 mTCO2e. 
55 6.4 inches/year * 79 acres = 506 AF annual infiltration on the Project site 
56 The underlying water hydrology is complex and will require further study to refine these estimates.  
57 506 AF/year of stormwater * 2,005 kWh/AF = 1,014,530  kWh/year; 506 AF of stormwater * 0.695 mTCO2e/AF = 

352 mTCO2e. 
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• Some of this water will also be used by the landscaping, which will help to offset irrigation water 
needs (landscape irrigation has a similar embodied energy/carbon content and will not 
substantially change the total estimated energy/carbon content).  

Thus,  the  stormwater mitigation measures  also  help  reduce  the  Project’s  carbon  footprint, 

which  is  on  the  same  order  of  magnitude  as  the  embodied  carbon  savings  from  water  efficiency 

measures.  

G. Solid waste 

Solid waste is associated with embodied energy.  Residential waste generation was based on the 

median from statistics from the California  Integrated Waste Management Board.58   The working value 

was  5.73  lbs/household/day.    Solid waste  from  non‐residential  areas  is  based  on  statistics  for  office 

buildings.   The estimate for other  land use types was 0.0011 tonnes per square foot per year.59   These 

generation  rates were  reduced  to account  for  the LA  regional solid waste diversion  rate of 49%.   The 

remaining operational (i.e., annually reoccurring) solid waste streams were converted to GHG emissions 

based on the generic emissions factor of 0.23 metric T CO2e/tonnes of waste.  This is an average value 

based on the US EPA’s Waste Reduction Model (WARM). 

H. Transportation 

Mobile source emission calculations associated with operation of the proposed Project utilize a 

projection of annual vehicle miles traveled, which is derived from the transportation study prepared for 

the  proposed  Project.60    The  transportation  study  provided  a  variety  of  metrics  describing 

transportation‐related  activity,  including  intersection  loading  and  peak  hour  trips.    However, 

transportation analyses are not typically designed to address the key issue in GHG analysis: total annual 

GHG emissions.   This  is the sum of daily operational transportation during a typical year of operation.  

Consequently,  this  analysis  adapted  results  from  the  transportation  study  to  estimate  annual  GHG 

emissions. 

It  is  important  to  recognize  that even  though  transportation‐related emissions  are ultimately 

reported  in  the  same units as building and  infrastructure‐related emissions  (metric  tonnes CO2e),  the 

basis for these types of emissions estimates are significantly different, as is their relative accuracy.  GHG 

emissions  from  buildings  and  infrastructure  are  tightly  connected  to  the  Project  and  relatively well‐

constrained by a combination of historic observations of energy use, statistical databases, energy code, 

and  simulation  models.      Transportation  emissions  are  inherently  associated  with  larger‐scale 

                                                            
 
 

58 http://www.ciwmb.ca.gov/WasteChar/WasteGenRates/Residential.htm. 
59 http://www.ciwmb.ca.gov/WasteChar/WasteGenRates/Commercial.htm California Integrated Waste 

Management Board, Estimated Solid Waste Generation Rates, website:  
http://www.ciwmb.ca.gov/wastechar/wastegenrates/default.htm, July 15, 2008. 

60 Additional information is available in the Traffic Impact Analysis Section. 
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connections between  the Project,  the  surrounding area and  region, and choices about  transportation 

technology made by a variety of  third parties.   This means  that  it  is not clear what  fraction of annual 

GHG  emissions  should  be  associated with  the  Project,  and  there  is  no widely‐accepted  protocol  for 

assessing  transportation‐related GHG  emissions.    For  example,  the  California  Climate Action Registry 

categorizes  transportation  emissions  as  Scope  3  indirect  emissions  –  a  classification  that  makes 

reporting optional.   

As  indicated  in  the  introduction,  this  analysis  takes  a  comprehensive  view  of  Project‐related 

GHG  emissions  and  recognizes  the  potential  influence  of  the  project  location  and  design  on 

transportation emissions.   This analysis makes a number of conservative assumptions that are  likely to 

over‐estimate  absolute  greenhouse  gas  emissions  while  maintaining  statistically‐accurate  relative 

changes  in  transportation between Project scenarios.    In other words,  the absolute amount of annual 

greenhouse  gas  emissions  is  likely  to be  high while  the  relative  changes  in  emissions  reflect  current 

understanding of the implications of the Project location and project design features.  The result is that 

transportation  emissions  presented  in  Table  4  are  likely  to  overstate  the  fractional  contribution  of 

transportation, while the emissions presented  in Table 6 reflect an accurate  level of relative emissions 

reduction between BAU and the Project. 

Average annual transportation‐related emissions were estimated by combining  information on 

the number of  trips, average  trip distance, and vehicle  fleet characteristics.  The  transportation  study 

provided an estimate of peak afternoon  trips  (one hour average).  The estimate of average daily  trips 

(ADT) was  based  on  the  statistical  relationship  between  peak  afternoon  trips  and  daily  trips,  often 

approximately  10%  for  urban  environments.   This  ratio  was  used  to  estimate  average  daily  trips 

associated with the Project assuming that travel during the peak afternoon hour represents 10% of daily 

trips.  Average trip  length was also provided by the Project Traffic Engineer, Raju Associates, and used 

here as an estimate  for all  trips  to provide an estimate of average  trip distance and, when combined 

with  the  total number of daily  trips, daily Project‐related vehicle miles  traveled.  Daily miles  traveled 

were converted  to annual miles  traveled by multiplying by 350, a common scaler  for converting  from 

daily  to annual mileage  for Southern California.  This  factor  integrated daily and  seasonal variation  in 

transportation activity.    

Annual miles traveled were multiplied by fleet average emissions factors from the California Air 

Resources Board  (ARB) which are available  for both 2008  (current conditions) and 2020.   ARB’s 2020 

emissions factors include current Federal CAFE mandates, but they do not include reductions associated 

with proposed  legislation (e.g., Pavley) or  implementation of the Low Carbon Fuel Standard (LCFS).   As 

noted  in  the ARB Scoping Plan,  the  realized benefit of  the  LCFS  is  currently  the  subject of  significant 

uncertainty. Consequently,  again  the  calculations would provide  a  conservative overestimate of  total 

transportation‐related emissions during project build‐out if these additional policies are implemented by 

2020.  
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I. Construction 

Construction emissions represent an episodic, Scope 3 source of GHG emissions.   Construction 

emissions are distinct from operational emissions, i.e., emissions are reoccur year‐over‐year during the 

operational life of the project.  Emissions are associated with the operation of construction equipment.  

Emissions are also associated with construction waste streams.  However, waste stream characteristics 

were not available for the project, and these emissions were not quantified in this analysis. 

To be  consistent with guidance  from  the  SCAQMD  for  calculating  criteria pollutant emissions 

from construction activities, only GHG emissions from on‐site demolition and construction activities and 

off‐site hauling and construction worker commuting are considered as project‐generated.  As explained 

by CAPCOA, the  information needed  to characterize GHG emissions  from manufacture, transport, and 

end‐of‐life of construction materials would be  speculative at  the CEQA analysis  level  (CAPCOA at 65).  

CEQA does not require an evaluation of speculative impacts (CEQA Guidelines § 15145).  Therefore, the 

construction analysis does not assess such GHG emissions.  Furthermore, it is reasonable and consistent 

with criteria pollutant calculations  to consider only  the GHG emissions resulting  from  the  incremental 

increase  in usage of on‐road mobile vehicles, electricity, and natural gas upon  implementation of  the 

Project as project‐related. 

On‐site construction equipment emissions were calculated using the OFFROAD2007 model.  The 

OFFROAD2007 model, which was created by ARB, accounts for Los Angeles County specific construction 

equipment in its emission inventory. The output values used in this analysis were adjusted to be Project‐

specific, based on usage rates, type of fuel, and construction schedule.  These values were then applied 

to  the  construction  phasing  assumptions  used  in  the  criteria  pollutant  analysis  to  generate  GHG 

emissions  values  for  each  construction  year.    Mobile  source  emission  methodology  for  on‐road 

construction  emissions,  associated with worker  commute  and delivery of materials, utilizes  a  vehicle 

miles traveled (VMT) rate calculated by URBEMIS2007 in order to generate values for annual emissions.  

Emission factors are derived from the EMFAC2007 model using  light duty automobile (LDA) factors for 

worker  commute and heavy duty  truck  (HDT)  factors  for deliveries.   A more  complete description of 

construction emissions calculations  is available  in  the Air Quality Technical Report. Total construction 

CO2e emissions are estimated at 11,121 metric tonnes. 

There  are  few  effective  measures  to  reduce  or  control  episodic  construction  phase  GHG 

emissions,  and  therefore,  they  are  not  included  in  subsequent  discussion  of  strategies  to  reduce 

operational GHG emissions. 

X. Analysis of Project Design Features 

The Project is designed to represent a break from business‐as‐usual.  This is achieved through a 

combination of project design features that work together to reduce the relative rate of GHG emissions 
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associated with  the project.    The  following  sections provide details  about emissions‐reducing project 

design features associated with each component of the Project.  

A. Hotel Uses 

As the specific designs of the hotel uses are not known at this time, energy savings opportunities 

were evaluated with respect to the building type performance data in the EnergyPro database.  Typical 

hotel  uses  are  expected  to  generate  demand  of  approximately  7.61  kwhr/sf/year  and  0.19 

therms/sf/year.   The Project will  reduce energy consumption by 15%  relative  to Title 24  (2005).   This 

may be accomplished through a combination of energy efficiency and green power purchasing. Design 

features may  include measures  such as  low E windows,  low  solar heat gain  curtain walls,  sealed and 

tested ducts, and high efficiency water source heat pumps. 

B. Commercial Uses 

BAU for the commercial uses is defined as buildings meeting the minimum requirements of the Title‐24 

(2005)  energy  code  and  typical  design,  construction,  and  operational  practices.    Energy  savings 

opportunities were evaluated with  respect  to  the building  type performance data using various DEER 

models.   

Office Uses 
Typical office uses are expected generate demand of approximately   13.464 kwhr/sf/year and 

0.128 therms/sf/year.  The Project will reduce energy consumption of office uses by 15% relative to Title 

24 (2005). This may be accomplished through a 20% lighting power reduction design feature, cool roofs, 

high efficiency glass, high efficiency domestic hot water heater  (84% efficiency), high efficiency boiler 

(84% efficiency) hot water reset controls, and central plant efficiency measures. 

Restaurant Uses 
Typical  restaurant uses are expected generate demand of approximately 17.590 kwhr/sf/year 

and  0.377  therms/sf/year.    The  Project will  reduce  energy  consumption  of  restaurant  uses  by  15% 

relative  to Title 24  (2005). This may be accomplished  through a 30%  lighting power  reduction design 

feature, cool roofs, high efficiency glass, high efficiency domestic hot water heater, and high efficiency 

packaged units (12 EER, 90% AFUE). 

Single‐Story Retail Uses 
Typical  single‐story  retail  uses  are  expected  generate  demand  of  approximately  12.723 

kwhr/sf/year  and  0.030  therms/sf/year.    The  Project will  reduce  energy  consumption  of  single‐story 

retail uses by 15% relative to Title 24 (2005). This may be accomplished through a 20%  lighting power 

reduction design feature, cool roofs, high efficiency glass, high efficiency domestic hot water heater, and 

high efficiency packaged units (12 EER, 90% AFUE). 
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Multi‐story Retail Uses 
Typical  multi‐story  retail  uses  are  expected  generate  demand  of  approximately  11.447 

kwhr/sf/year  and  0.067  therms/sf/year.    The  Project will  reduce  energy  consumption  of multi‐story 

retail uses by 15% relative to Title 24 (2005). This may be accomplished through a 15%  lighting power 

reduction design feature, a cool roof, a high efficiency domestic hot water heater, central plant (built‐up 

VAV with  reheat – standard centrifugal chillers), high efficiency boiler  (84% efficiency), and hot water 

reset controls.  

Assembly Uses 
Typical assembly uses are expected generate demand of approximately 19.357 kwhr/sf/year and 

0.579 therms/sf/year.  The Project will reduce energy consumption of assembly uses by 15% relative to 

Title 24 (2005). This may be accomplished through a 30% lighting power reduction design feature, cool 

roofs,  high  efficiency  glass,  high  efficiency  hot  water  heater  (84%  efficiency),  and  high  efficiency 

packaged units (12 EER, 90% AFUE). 

C. Residential Uses 

Overview 
The Tierra  Luna project  is a new mixed‐use  residential development.   BAU  for  the  residential 

uses is defined as buildings meeting the minimum requirements of the Title‐24 (2005) energy code and 

typical  design,  construction,  and  operational  practices.    The  proposed  Project  assumes  two  general 

construction types: multi story flats and condos and low‐rise row homes and carriage units. 

Emissions 
Residential uses will be designed to exceed Title‐24 (2005) by 15%.  These emissions reductions 

for residential land uses can be achieved through a combination of existing technologies.  The following 

bullets describe the combinations of features that can achieve the specified targets for each residential 

land use category with existing  technology.   As described  in  the preceding  section,  these packages of 

features are based on whole‐building energy  simulations.   They  represent only one of many possible 

combinations  of  design  features,  and,  over  time,  it  is  likely  that  new  technologies  and  building 

techniques may provide alternative strategies to reach the same performance levels.  That is, this list is 

meant  to  be  representative  of  the  ways  in  which  the  project  will  achieve  the  specified  energy 

performance targets relative to Title‐24 (2005). 

Multistory Flats and Condos 

Multi‐story flats and condos will be designed to exceed Title‐24 (2005) by 15% with features that 
may include:  

• R‐19 Optimum Value Engineered framing,  

• Radiant barriers,  

• High performance windows (0.33 U‐Value, 0.35 SHGC), and 
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• Sealed and tested ducts. 

Row Homes and Carriage Units 

Row homes and carriage units will be designed to exceed Title‐24 (2005) by 15% with features 

that may include:  

• R‐19 Optimum Value Engineered Framing,  

• Radiant barriers,  

• High performance windows (0.33 U‐Value, 0.35 SHGC),  

• Sealed and tested ducts, and  

• Window overhangs (shading). 

A. Infrastructure 
The broad category of  infrastructure provides numerous opportunities  for energy  savings and 

emissions  reductions.    These  include  the  design  and  operation  of  subterranean  parking  garages.  

Technologies exist to improve substantially over standard practice. 

Subterranean Garages 
Underground parking facilities use a surprising amount of electricity and are associated with a 

corresponding  amount  of  GHG  emissions.    The  proposed  infrastructure  will  include  the  following 

emissions reducing features: 

• Demand control ventilation: Ventilation provided in response to actual number of occupants and 
occupant activity and 

• Efficient lighting. 

B. Water and Wastewater  
The Project can achieve energy savings and emissions  reductions  through a number of  indoor 

and outdoor water conservation measures.   Reducing potable water use  is consistent with the goal of 

reducing potable water use outlined in the Scoping Plan.  

Project Design Features Reducing Outdoor Water Use 
BAU water consumption for outdoor, landscaped areas was defined with respect to past use on 

the site and conditions anticipated  in the Project Water Supply Assessment.   Emissions reductions will 

be achieved through: 

• Recycled Irrigation Water:  Recycled water offsets the use of potable water and has lower 
embodied energy and carbon.   

• “Smart” Irrigation Controller: A “Smart” irrigation controller (a.k.a. weather‐based controller, 
evapotranspiration controller, or ET controller) automatically adjusts the irrigation schedule based 
on plant evapotranspiration requirements and current weather conditions. This saves significant 
water compared to traditional timer‐based irrigation controllers. 
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• Efficient Drip Irrigation: There is a significant variation in how efficiently different sprinkler systems 
distribute water. A base case irrigation efficiency of 63% (typical of conventional automatic sprinkler 
systems)  is compared to a high‐efficiency scenario (e.g., extensive use of drip irrigation and good 
design practices) with a 90% irrigation efficiency. 

• Efficient Landscaping Palette: The use of water efficient, drought tolerant landscaping palettes (e.g., 
MWD’s “California Friendly” landscaping program61, xeriscaping, etc.) can save significant water. The 
impacts of reducing the plant species factor (Ks) by 0.3 (representative of specifying a “California 
Friendly” landscaping design verses typical Southern California landscaping design) are examined. 

Project Design Features Reducing Indoor Water Use 
BAU  water  consumption  for  indoor  applications  was  defined  using  fixture  and  flow  rates 

specified in the National Efficiency Standards and Specifications for Residential and Commercial Water‐

Using Fixtures and Appliances outlined in the Energy Policy Act of 1992, 2005 (EPAct 1992, EPAct 2005).   

Project emissions reductions  targets will be achieved by specifying  indoor water  fixtures  that meet or 

exceed the following performance levels: 

• Dual Plumbing: The installation of dual plumbing in all commercial buildings and the hotel is 
examined. Dual plumbing is the installation of recycled water lines in buildings. This can be used for 
toilet flushing and other non‐potable uses. This analysis only considers the use of recycled water in 
toilets and urinals. 

• High‐Efficiency Water Heaters: Code‐compliant standard efficiency tank type water heaters versus 
the use of efficient water heaters. 

• Low‐Flow Showers: The use of low‐flow showers with a flow rate of 1.8 GPM verses 2.5 GPM in 
Residences and Hotels.  

• Low‐Flow Kitchen Sinks: The use of low‐flow kitchen sinks with a flow rate of 1.8 GPM verses 2.5 
GPM.  

• Low‐Flow Lavatories: The use of low‐flow bathroom sinks with a flow rate of 1.8 GPM verses 2.5 
GPM are analyzed in Residences and Hotels. Current code already requires very low flow aerators on 
commercial lavatories. 

• Low‐Flow Urinals: The use of low‐flow 0.5 GPF verses standard 1.0 GPF urinals. 
• Efficient Toilets (1.1 GPF): The use of very efficient low‐flow toilets are examined. This analysis 

assumes an average flush volume of 1.1 GPF, typical of some of the high efficient toilets currently on 
the market (e.g., Sloan Flushmate IV equipped toilets and some dual‐flush toilets). Current code 
requirement is 1.6 GPF. 

By  specifying  the above  indoor water  conserving  fixtures,  the Project will  reduce  fixture‐level 

potable  and  recycled  water  consumption  by  33%  (equivalent  to  the  performance  level  required  to 

achieve the US Green Building Council LEED for New Construction (version 2.2) Water Efficiency credit 

3.1) and reduce equivalent fixture‐level wastewater generation by 29%. 

                                                            
 
 

61 The Metropolitan Water District of Southern California (MWD)’s California Friendly Landscaping program, 
http://www.bewaterwise.com/index.html  
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C. Solid Waste 
The BAU scenario for the project  includes the regional solid waste diversion rate of 50%.   The 

Project  as  proposed  does  not  set  a  solid waste  diversion  target  beyond  the  50%  BAU  scenario  for 

operational waste.  The Project will also establish a construction waste diversion program to divert up to 

50% of construction related waste.    In addition, recycling centers will be provided  in readily accessible 

areas with the building for depositing, storage, and collection of non‐hazardous materials for recycling.  

D. Transportation 
GHG emissions reductions from the Project can be evaluated in two respects.  First, they can be 

considered  with  respect  to  the  goals  of  the  CalTrans  Climate  Action  Plan.    Second,  they  can  be 

considered  with  respect  to  reductions  anticipated  through  implementation  of  the  Project’s 

Transportation Demand Management (TDM) program. 

CalTrans Climate Action Plan 
The GHG  emissions  reduction  performance  of  transportation‐related  project  features  can  be 

evaluated with  respect  to  the  CalTrans  Climate  Action  Plan.    The  CalTrans  plan  suggests  that  local 

project  design  features  may  be  able  to  influence  approximately  10‐30%  of  overall  GHG  emissions 

through so‐called Smart Land Use and Intelligent Transportation Systems.  CalTrans identifies the goal of 

these measures as the reduction in per capita vehicle travel, relief from congestion, and improvement in 

travel time in congested corridors and result in: 

“…more compact, accessible, multi‐model communities where travel distances are 

shorter,  people have more  travel options, and  it  is  possible  [to] walk and  bicycle  to 

more destinations…” (page 11) 

The CalTrans action plan  calls  for  “Local Development/Intergovernmental Review”  that ensures 

that local land use planning and development decisions include the provision of: 

• Transportation choices  

o Including transit, intercity rail, passenger service, air service, walking, biking 

• Land use design 

o Including  urban  infill  development,  mixed  used  development,  transit  oriented 

development 

The Project  includes a number of features that support the CalTrans climate action plan goals.  

The  Project’s  location  as  a  regional  in‐fill  site  and  the  association  of  jobs,  housing,  and  transit  are 

consistent  with  the  CalTrans  intent  to  promote  transportation  choices,  urban  infill, mixed‐use,  and 

transit oriented development.   
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  The comparison to the CalTrans goals provides a qualitative measure of the consistency of the 

Project with state plans for emissions reduction.   

Transportation Demand Management Program 
The proposed Project  is a mixed‐use, urban  infill, comprehensively‐designed, and coordinated 

development that is consistent with the goal of promoting higher density mixed‐used development that 

provides a variety of multi‐modal transportation choices.   The Project’s TDM plan  is a set of strategies 

that will encourage Project employees and patrons  to  reduce  vehicular  traffic on  street  and  freeway 

systems  during  the most  congested  time  periods  of  the  day  by  promoting  non‐auto  travel  through 

pedestrian‐friendly design and orientation that facilitates transit use.   

The  value  of  TDM  strategies  for  reducing  auto‐related  GHG  emissions  reduction  can  be 

evaluated with the following equation: 

Transportation GHG emissions = (Miles traveled) x (miles per gallon) x (GHG per gallon) 

This equation can be adapted to consider the implications of non‐auto transit modes. 

The  following  bullets  evaluate  the  components  of  the  TDM  project  with  respect  to  their 

potential impact on GHG emissions: 

• Flexible work schedules and telecommuting programs 

o Impact on GHG emissions: Reduce miles traveled 

• Alternative work schedules 

o Impact on GHG emissions: Reduce miles traveled 

• Mixed‐used development 

o Impact on GHG emissions: Reduced miles traveled 

• Bicycle and pedestrian‐friendly environment 

o Impact on GHG emissions: Reduce miles traveled  

• Rideshare/carpool/vanpool promotion and support 

o Impact on GHG emissions: Increase (net) miles per gallon 

• Shuttle buses operated residential HOA 

o Impact on GHG emissions: Increase (net) miles per gallon 

• Transit passes for employees and residents 

o Impact on GHG emissions: Increase (net) miles per gallon 

• Education and information on alternative modes 

o Impact on GHG emissions: Reduce miles traveled, potentially increase net miles per 

gallon (e.g., rideshare/carpool/vanpool) 

• Transportation Information Center 

o Impact on GHG emissions: Reduce miles traveled, potentially increase net miles per 

gallon (e.g., rideshare/carpool/vanpool) 
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• Transportation Management Association 

o Impact on GHG emissions: Reduce miles traveled, potentially increase net miles per 

gallon (e.g., rideshare/carpool/vanpool) 

In  addition  to  the  proposed  TDM,  the  Project  proposes  a  Transit Mitigation  Program.  The 

premise of the Project’s Transit Mitigation Program is to maximize the utilization of the existing transit 

through  provision  of  improved  connectivity,  better  and  improved  transit  speeds  and  facilitation  of 

coordinated  transfers  between  and  to  these  transit  infrastructure  elements.    In  addition,  viable  and 

practical  connections  to  pedestrian  and  bicycle  networks  and  provision  of  kiosks  offering  real‐time 

information  regarding  location, schedule adherence, and service provisions  for  trip planning purposes 

are all proposed as part of the Transit Improvement Program for the project. 

The Proposed Project will provide a potentially intelligent demand‐responsive shuttle system to 

serve residents, employees, visitors, and the surrounding community, focusing on providing coordinated 

connections to the regional mass transit stations for transfers to Metro Green Line, Blue Line, and the 

Metrolink  trains.   The connections  to  the  regional  transit service would be provided at  the Lakewood 

Green Line Station, Firestone Blue Line Station, and Norwalk Station.   

The shuttles will be low‐emission or zero emission busses sized appropriate to their role within 

the project.   These shuttles would be equipped with GPS or other vehicle tracking system devices and 

communication system in order to be able to provide locational and schedule status information and to 

potentially respond to calls from the service areas on a real‐time basis. Patrons at bus stops outside of 

the  central  system  core will  also  have  the  ability  to  call  for  a  shuttle  bus  at  the  bus  stops  on‐site.  

Information on the status of the shuttle and wait‐time will be given to the patron 

The transportation study for the Project concludes that the TDM program and transit proximity 

can be credited with a 27 %  reduction  in  trip generation,  including a  reduction  in  trip  length, and by 

extension a  reduction  in  transportation‐related GHG emissions.   The average  trip distance anticipated 

for this Project is 5.0 miles which is a 33% reduction from the regional average of 7.5 miles per trip.  Due 

to the proposed Project’s proximity to the Metro Green Line Station located within half a mile from the 

Project Site and the anticipated rerouting of  local bus routes through the project site, the reduction  in 

trip  length  is  calculated  at  33%.  This  reduction  is  reflected  as  an  emissions  reduction  project  design 

feature in the GHG emissions calculation presented herein. 

Additional information is available in the traffic and circulation section of the EIR.  

E. Summary of GHG Emissions Reduction from Project Design Features 
  The following summary illustrates emissions reductions possible with the proposed combination 

of  energy  efficiency  measures  and  green  power  purchasing  from  utilities.    Table  6  illustrates  the 

Project’s annual operating greenhouse gas emissions.  These calculations reflect the potential reductions 

associated with  the  implementation  of  the  combination  of  project  design  features  described  in  the 

preceding  sections and  the  full  implementation of  current  state mandates.   Actual performance may 
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vary based on a number of factors, including the details of the developed land use, mixture of building 

sizes and types, and available technologies. 

Table 11 
Operational GHG Emissions Summary. All operational emissions are reported in metric tonnes of CO2e per year. 

Description* 
BAU project 
emissions 

BAU project 
emissions with 
state action** 

Proposed 
Project 

Reduction 
due to 
Project 
Design 

Features 
Residential              4,032                         3,936        3,415  -13%
Hotel/Commercial           9,950                         9,555 7,538 -21%
Water 592                            592 497 -16%
Solid waste              6,297                         6,297         6,297  0%
Transportation          297,640                     202,493       98,547  -51%
Subtotal buildings and 
infrastructure only            20,871 20,380 17,747 -13%
Subtotal transportation-only          297,640                     202,493       98,547  -51%
TOTAL EMISSIONS         318,511                     222,873     116,294 
Total reduction from BAU based on state actions and PDFs 63% 
Reduction from state action (mT/year)       95,638  
Reduction from PDFs (mT/year) 106,579  

*Construction emissions episodic and not considered operational emissions.  They are reported in Table 4. 

**State  actions  include  20%  Renewables  Portfolio  Standard,  Federal  CAFE  fuel  economy  standards,  and 

California Low Carbon Fuel Standard. 

 

XI. Cumulative GHG Impacts 

While the proposed Project is expected to emit GHGs, the emission of GHGs by a single project 

into the atmosphere is not itself necessarily an adverse environmental effect.  Rather, it is the increased 

accumulation  of  GHGs  from many  project  and  many  sources  in  the  atmosphere  that  cumulatively 

contribute global climate change.  The resultant consequences of that climate change can cause adverse 

impacts  on  people  and  the  environment.    A  project’s  GHG  emissions  typically will  be  very  small  in 

comparison  to  state  or  global  GHG  emissions  and,  consequently,  they  will,  in  isolation,  have  no 

significant direct  impact on climate change.   Due  to  the complex physical, chemical, and atmospheric 

mechanisms  involved  in global climate change,  it  is  likely  impossible  to  identify  the  specific  impact,  if 

any, to global climate change from one project’s incremental increase in global GHG emissions.  As such, 

the  project’s  GHG  emissions  and  the  resulting  significance  of  potential  impacts  are more  properly 

assessed  on  a  cumulative  basis.    Therefore,  the  significance  of  potential  impacts  from  the  proposed 

Project’s GHG emissions is determined on a cumulative basis. 

The State has mandated a goal of reducing state‐wide emissions to 1990  levels by 2020, even 

though State‐wide population and commerce  is predicted  to continue  to expand.    In order  to achieve 
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this goal, ARB  is  in the process of establishing and  implementing regulations to reduce Statewide GHG 

emissions.   However, currently  there are no significance  thresholds, specific reduction  targets, and no 

approved  policy  or  guidance  to  assist  in  determining  significance  at  the  project  or  cumulative  level.  

Additionally,  there  is  currently  no  generally  accepted  methodology  to  determine  whether  GHG 

emissions associated with a specific project represents new emissions or existing, displaced emissions. 

Table  6  illustrates  that  the  Project’s  project  design  features  will  contribute  to  a  relative 

reduction  in  greenhouse  gas emissions.   These  reductions  represent a break  from BAU and  supports 

State goals for emissions reduction.  The methods used to establish this relative reduction is consistent 

with  the  approach  used  in  the  Air  Resources  Board  Scoping  Plan  for  the  implementation  of  AB  32 

through 2020.   The Project also  identifies appropriate circumstances  for  the consideration  for specific 

Early Action measures described by the California Climate Action Team.    

The California Attorney General’s Office has  taken an active role  in addressing climate change 

via CEQA,  including, but not  limited  to:    submitting comment  letters on draft CEQA documents;  filing 

CEQA  lawsuits; and entering  into related settlement agreements.    In particular and most pertinent for 

our purposes here, the Attorney General’s Office has created and routinely updates a Fact Sheet listing 

project  design  features  to  reduce GHG  emissions.62    The Attorney General’s Office  created  this  Fact 

Sheet primarily for the benefit of local agencies processing CEQA documents, acknowledging that “local 

agencies will help to move the State away from ‘business as usual’ and toward a  low‐carbon future.”63  

The Fact Sheet explains that the  listed “measures can be  included as design features of a project,” but 

emphasizes that they “should not be considered in isolation, but as part of a larger set of measures that, 

working together, will reduce GHG emissions and the effects of global warming.”64 

The Project  is consistent with  the Fact Sheet and plans  to utilize many of  the measures  listed 

therein.   As  recommended by  the Attorney General,  the Project does not consider design  features  in 

isolation, and the Project explicitly includes an integrated set of emissions reducing features addressing 

each  land  use  type  proposed  for  the  Project.    The  result  will  be  reduction  in  GHG  emissions  in 

comparison  to  BAU.    The  Project  also  considered  and  described  specific  combinations  of  current 

technologies and construction techniques that can achieve targeted emissions reductions under current 

conditions.   However, the Project also explicitly recognizes that the construction practices and energy‐

related  technologies  are  changing  quickly.    Consequently,  it  is  necessary  and  prudent  to  provide 

flexibility to select the most cost‐effective options available to meet emissions reduction targets when 

                                                            
 
 

62 CA Attorney General’s Office Fact Sheet, The California Environmental Quality Act – Addressing Global Warming 
Impacts at the Local Agency Level.  (Source:  
http://ag.ca.gov/globalwarming/pdf/GW_mitigation_measures.pdf) (Last visited 5/15/2008). 

63 Id. 
64 Id. 
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each  phase  of  development  actually  takes  place.    This  flexible  approach  is  consistent  with  the 

recommendations of the Attorney General, aspirations expressed by the Governor, and AB 32. 

The  location  and  design  of  the  Project  reflect  and  support  efforts  to  reduce  transportation‐

related greenhouse gas emissions.  For example, this is demonstrated through the Project’s consistency 

with the CalTrans Climate Action Plan goals and substantial relative reductions  in trip generation rates 

and  trip  length.    These  relative  reductions  provide  the majority  of  the  Project’s  proposed  emissions 

reductions and demonstrate relative advantage of an urban infill location, connectivity, and an extensive 

TDM program for achieving emissions reductions. 

In  the  absence  of  standards  and  established  significance  thresholds,  and  given  the  Project’s 

relative  emissions  reductions,  the  contribution  to  the  cumulative  impact  of  global  climate  change  is 

considered less than significant.  As such, no mitigation is required. 
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1. INTRODUCTION 
 
1.1 Purpose  
 
The purpose of this report is to determine and set forth whether or not a development project (sometimes 
referred to as the “Project”) on the Downey Studios property will impact historic resources. The property 
is located in the City of Downey on what were Parcels I and II of the National Aeronautics and Space 
Administration (NASA) Industrial Plant. It is bounded by Lakewood Boulevard on the northwest, Clark 
Avenue on the west, Imperial Highway on the south, Stewart and Gray Road on the north, and Bellflower 
Boulevard on the east. The property is currently owned by Industrial Realty Group, which has leased 
space to Downey Studios. Downey Studios is a production company that makes commercials and aids in 
the production of films. 
 
The proposed Project involves amending the existing Downey Landing Specific Plan to remove the 78-
acre project site from the plan area and the development of a new specific plan, the Tierra Luna Specific 
Plan (the Plan), intended to promote the development of a mixed-use and coordinated development. The 
Project would promote the creation and restoration of diverse, walkable, compact, and vibrant, mixed-use 
communities composed of the same program components as conventional developments but assembled in 
a more integrated fashion in the form of complete communities. 
 
Development of the Project would involve the demolition of most of the on-site structures and the 
construction of up to 3,950,000 square feet of residential, commercial, office, and public open space uses, 
including up to 675,000 square feet of commercial/office uses, 1,200.000 square feet of commercial/retail 
uses, 375,000 of hotel use, and 1,700,000 square feet (approximately 1,500 units) of residential use to 
include live/work units, for-sale units, and for-rent units. The Project would also develop up to 125,000 
square feet of open space, feature 850,000 square feet of parking facilities between several multi-level 
parking structures, on-street parking, and surface parking lots throughout the project site. The Project 
would include improvements to the streetscape as well as environmental management standards and 
amenities related to storm water management, energy consumption, and water conservation. The Project 
would develop its own internal street network, connected to surrounding arterials, with all necessary 
infrastructure and utilities systems required to support development of the entire community. 
 
1.2 Previous Evaluation of Historic Significance  
 
In 1992, NASA’s Program Operational Plan contained budget directives to reduce real estate holdings, 
and as a result, in 1993, the Downey Industrial Plant was declared excess to NASA’s needs. At that time, 
the plant encompassed 166.1 acres. For ease of transfer, the site was divided into six parcels, with Parcels 
III, IV, V, and VI being offered for immediate excess. They were then transferred to the City of Downey.  
 
Initially, Parcels I and II were retained for continued use by Boeing for the Space Shuttle program. 
However, the company was restructured in 1998, which led to a redistribution and consolidation of its 
holdings. As a result the Downey Industrial Plan was no longer needed. In turn, NASA declared Parcels I 
and II excess to their needs as well. 
 
Pursuant to Section 106 of the National Historic Preservation Act of 1966, NASA initiated a historic 
assessment of the property. The Section 106 process involves the identification of historic resources that 
may be affected by a particular project. Historic resources are properties that are listed or eligible for 
listing in the National Register. The Section 106 review for the property was conducted in November of 
1999. At the time, the property was occupied by 123 buildings or structures on 97.7 acres. The 19 
buildings and structures listed in Table I were identified as potentially eligible for listing in the National 
Register. A complex or group of buildings is usually analyzed as a historic district. The boundaries of the 
potential historic district were not identified, but were presumably the site itself, i.e. the combined 
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boundaries of Parcels I and II. Furthermore, Buildings 1 and 6/290 were identified as potentially eligible 
for individual listing. The Section 106 review should have led to a formal determination of eligibility, but 
that does not appear to be the case. None of the buildings on the project site are included in the California 
Historic Resource Inventory System or the National Register Information System.  
 

TABLE I 
NATIONAL REGISTER ELIGIBLE BUILDINGS AND STRUCTURES 

 
At any rate, a Memorandum of Agreement (MOA) was established between the City of Downey, NASA, 
the State Office of Historic Preservation, and the General Services Administration regarding the disposal 
of property. The MOA acknowledged that the transfer of the property to the City of Downey may have an 
adverse effect on the buildings and structures identified as National Register eligible. The MOA 
stipulated the following: 
 

• The front portion of Building 1 shall be preserved and rehabilitated according to the Secretary of 
the Interior’s Standards for the Treatment of Historic Buildings. 

 
• The brick lined concrete walkway panels in front of Building 290 shall be preserved, although 

they may be relocated. 
 

• The future development of the property shall incorporate interpretative displays highlighting the 
significant events and persons associated with the property. 

 
The site is currently owned by Industrial Realty Group, which has leased space to Downey Studios. 
Downey Studios is a production company that makes commercials and aids in the production of films. 
Many of the ancillary structures and small buildings have been demolished. Including some that were 
identified as potentially eligible for listing in the National Register. Historic American Engineering 
Record (HAER) reports have been prepared for Buildings 1, 6, 11, 36, 39, and 290. (Note to team: What 

Resource # Resource 
Name 

Date of 
Construction

Status 

1  1929 Extant, Planned for Demo/HABS, altered for studio use 
6  1955 Extant, Planned for Demo/HABS, altered for studio use 
10  1929 Demolished 
11  1941 Extant, Planned for Demo/HABS 
25  1942 Demolished 
36  1942 Extant, Planned for Demo/HABS, no changes 
39  1940 Extant, Planned for Demo/HABS, no changes 
41  1942 Demolished 
42  1942 Demolished 
108  1944 circa Extant, Planned for Demo/HABS, no changes 
120  1941 Demolished 
123  1941 Extant, Planned for Demo/HABS, no changes 
125  1941 Extant, Planned for Demo/HABS, no changes 
126  1941 Extant, Planned for Demo/HABS, no changes 
127  1941 Extant, Planned for Demo/HABS, no changes 
128  1941 Extant, Planned for Demo/HABS, no changes 
130  1941 Extant, Planned for Demo/HABS, no changes 
288  1964 Demolished 
290  1965 Extant, Planned for Demo/HABS 
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about the others?) The history and description of these buildings found in section 2.2 of this report are 
drawn from the HAER reports. 
 
2. REGULATORY ENVIRONMENT 

 
2.1 Regulatory Environment 

 
Generally, a lead agency must consider a property a historic resource under the California Environmental 
Quality Act if it is eligible for listing in the California Register of Historical Resources (California 
Register). The California Register is modeled after the National Register of Historic Places (National 
Register). Furthermore, a property is presumed to be historically significant if it is listed in a local register 
of historic resources or has been identified as historically significant in a historic resources survey 
(provided certain criteria and requirements are satisfied) unless a preponderance of evidence demonstrates 
that the property is not historically or culturally significant.1 The National and California Register 
designation programs are discussed below.  
 
National Register of Historic Places 
 
The National Register is "an authoritative guide to be used by federal, state, and local governments, 
private groups and citizens to identify the nation's cultural resources and to indicate what properties 
should be considered for protection from destruction or impairment." 2 
 
Criteria 
 
To be eligible for listing in the National Register, a property must be at least 50 years of age and possess 
significance in American history and culture, architecture, or archaeology. A property of potential 
significance must meet one or more of four established criteria: 3 
 

A. Associated with events that have made a significant contribution to the broad patterns of 
our history; or 

 
B. Associated with the lives of persons significant in our past; or 

 
C. Embody the distinctive characteristics of a type, period, or method of construction or that 

represent the work of a master, or that possess high artistic values, or that represent a 
significant and distinguishable entity whose components may lack individual distinction; 
or 

 
D. Yield, or may be likely to yield, information important in prehistory or history. 
 

Physical Integrity 
 
According to National Register Bulletin 15, “to be eligible for listing in the National Register, a property 
must not only be shown to be significant under National Register criteria, but it also must have integrity.”  
Integrity is defined in National Register Bulletin 15 as "the ability of a property to convey its 
significance.”4 Within the concept of integrity, the National Register recognizes seven aspects or qualities 

                                                 
1 Public Resources Code Section 5024.1 and 14 CCR Section 4850. 
2 Title 36 Code of Federal Regulations Part 60.2. 
3 Title 36 Code of Federal Regulations Part 60.4. 
4 National Register Bulletin #15, pp. 44-45. 
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that in various combinations define integrity. They are feeling, association, workmanship, location, 
design, setting, and materials. 
 
Context 
 
To be eligible for listing in the National Register, a property must also be significant within a historic 
context. National Register Bulletin 15 states that the significance of a historic property can be judged only 
when it is evaluated within its historic context. Historic contexts are “those patterns, themes, or trends in 
history by which a specific...property or site is understood and its meaning...is made clear.”5 A property 
must represent an important aspect of the area’s history or prehistory and possess the requisite integrity to 
qualify for the National Register.  
 
Historic Districts 
 
The National Register includes significant properties, which are classified as buildings, sites, districts, 
structures, or objects. A historic district “derives its importance from being a unified entity, even though it 
is often composed of a variety of resources. The identity of a district results from the interrelationship of 
its resources, which can be an arrangement of historically or functionally related properties.”6 
 
A district is defined as a geographically definable area of land containing a significant concentration of 
buildings, sites, structures, or objects united by past events or aesthetically by plan or physical 
development.7 A district’s significance and historic integrity should help determine the boundaries. Other 
factors include: 
 

• Visual barriers that mark a change in historic character of the area or that break the continuity of 
the district, such as new construction, highways, or development of a different character;  

 
• Visual changes in the character of the area due to different architectural styles, types, or periods, 

or to a decline in the concentration of contributing resources; 
 

• Boundaries at a specific time in history, such as the original city limits or the legally recorded 
boundaries of a housing subdivision, estate, or ranch; and 

 
• Clearly differentiated patterns of historical development, such as commercial versus residential or 

industrial.8 
 
Within historic districts, properties are identified as contributing and noncontributing. A contributing 
building, site, structure, or object adds to the historic associations, historic architectural qualities, or 
archeological values for which a district is significant because: 
 

• It was present during the period of significance, relates to the significance of the district, and 
retains its physical integrity; or 

 
• It independently meets the criterion for listing as the National Register.9 

 

                                                 
5 National Register Bulletin #15, p. 7. 
6 National Register Bulletin #15, p. 5. 
7 Title 36 Code of Federal Regulations Part 60.3(d). 
8 National Register Bulletin #21, p. 12. 
9 National Register Bulletin #12, p. 13. 
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Period of Significance 
 
To be eligible for listing in the National Register, a property must be historically or architecturally 
significant within a specific period of time. The National Register defines the “period of significance” as 
“the length of time when a property was associated with important events, activities, or persons, or 
attained the characteristics which qualify it for National Register listing.”10 The period of significance 
usually begins with the date when significant activities or events began giving the property its historic 
significance; this is often a date of construction. National Register Bulletin 15 provides guidelines for 
selecting and evaluating the periods of significance relevant to each Criterion.  
 

• Criterion A: For the site of an important event, the period of significance is the time when the 
event occurred. For properties associated with historic trends, such as commercial development, 
the period of significance is the span of time when the property actively contributed to the trend. 

 
• Criterion B: The period of significance for a property eligible under Criterion B is usually the 

length of time the property was associated with the important person. 
 

• Criterion C: For architecturally significant properties, the period of significance is the date of 
construction and/or the dates of any significant alterations and additions. 

 
• Criterion D: The period of significance for an archeological site is the estimated time when it was 

occupied or used for reasons related to its importance, for example, 3000-2500 BC. 
 
The following additional guidelines on periods of significance pertain to all criteria: 
 

• The property must possess historic integrity for all periods of significance entered. 
 
• Continued use or activity does not necessarily justify continuing the period of significance. The 

period of significance is based upon the time when the property made the contributions or 
achieved the character on which significance is based. 

 
• 50 years ago is used as the closing date for periods of significance where activities begun 

historically continued to have importance and no more specific date can be defined to end the 
historic period. (Events and activities occurring within the past 50 years must be exceptionally 
important to be recognized as "historic" and to justify extending a period of significance beyond 
the limit of 50 years ago.) 

 
Criteria Consideration G 
 
Certain kinds of properties, like those less than 50 years of age, are not usually considered eligible for 
listing in the National Register. 50 years is the general estimate of the time needed to develop historical 
perspective and to evaluate significance. These properties can be eligible for listing, however, if they meet 
special requirements called Criteria Considerations, in addition to meeting the regular requirements. 
National Register Bulletin 15 states that a property less than 50 years of age may be eligible for the 
National Register if it is of exceptional importance.11 Demonstrating exceptional importance requires the 
development of a historic context statement for the resource being evaluated, a comparative analysis with 
similar resources, and scholarly sources on the property type and historic context. National Register 
Bulletin 22 provides further guidance on preparing nominations for properties that have achieved 
significance within the past 50 years: 
                                                 
10 Ibid. 
11 National Register Bulletin #15, p. 2. 
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• In evaluating and justifying exceptional importance, it is especially critical to identify the 

properties in the geographical area that portray the same values or associations and determine 
those that best illustrate or represent the architectural, cultural, or historical values being 
considered.12  

 
• The case for exceptional importance is bolstered when there is a substantial amount of 

professional, documented materials on the resource and the resource type. A property listed in the 
National Register 10 or 15 years after it has achieved significance requires clear, widespread 
recognition of its value to demonstrate exceptional importance.13 

 
California Register of Historical Resources 
 
In 1992, Governor Wilson signed Assembly Bill 2881 into law establishing the California Register. The 
California Register is an authoritative guide used by state and local agencies, private groups and citizens 
to identify historic resources and to indicate what properties are to be protected, to the extent prudent and 
feasible, from substantial adverse impacts. 
 
The California Register consists of properties that are listed automatically as well as those that must be 
nominated through an application and public hearing process.14 The California Register automatically 
includes the following: 
 

• California properties listed in the National Register and those formally Determined Eligible for 
the National Register; 

 
• California Registered Historical Landmarks from No. 0770 onward; and 

 
• Those California Points of Historical Interest that have been evaluated by the Office of Historic 

Preservation (OHP) and have been recommended to the State Historical Resources Commission 
for inclusion on the California Register. 

 
The criteria for eligibility of listing in the California Register are based upon National Register criteria, 
but are identified as 1-4 instead of A-D. To be eligible for listing in the California Register, a property 
must be at least 50 years of age and possess significance at the local, state, or national level, under one or 
more of the following four criteria: 
 

1. It is associated with events that have made a significant contribution to the broad patterns 
of local or regional history, or the cultural heritage of California or the United States; or 

 
2. It is associated with the lives of persons important to local, California, or national history; 

or 
 

3. It embodies the distinctive characteristics of a type, period, or method of construction or 
represents the work of a master, or possesses high artistic values; or 

 
4. It has yielded, or has the potential to yield, information important in the prehistory or 

history of the local area, California, or the nation. 
 

                                                 
12 National Register Bulletin #22, p. 3. 
13 National Register Bulletin #22, p. 7. 
14 Public Resources Code Section 5024.1. 
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Historic resources eligible for listing in the California Register may include buildings, sites, structures, 
objects, and historic districts. Resources less than 50 years of age may be eligible if it can be 
demonstrated that sufficient time has passed to understand its historical importance. While the enabling 
legislation for the California Register is less rigorous with regard to the issue of integrity, there is the 
expectation that properties reflect their appearance during their period of significance.15 
 
The California Register may also include properties identified during historic resource surveys. However, 
the survey must meet all of the following criteria:16  
 

1.  The survey has been or will be included in the State Historic Resources Inventory. 
 
2.    The survey and the survey documentation were prepared in accordance with office    

 [SOHP] procedures and requirements. 
 

3.   The resource is evaluated and determined by the office [SOHP] to have a significance             
 rating of Category 1 to 5 on a DPR Form 523. 

 
4.   If the survey is five or more years old at the time of its nomination for inclusion in 

 the California Register, the survey is updated to identify historical resources which 
 have become eligible or ineligible due to changed circumstances or further 
 documentation and those which have been demolished or altered in a manner that 
 substantially diminishes the significance of the resource. 

 
OHP Survey Methodology 
 
The evaluation instructions and classification system proscribed by OHP in its Instructions for Recording 
Historical Resources provide a three-digit evaluation code for use in classifying potential historic 
resources. In 2003, the codes were revised to address the California Register. The first digit indicates the 
general category of evaluation. The second digit is a letter code to indicate whether the resource is 
separately eligible (S), eligible as part of a district (D), or both (B). The third digit is a number, which is 
coded to describe some of the circumstances or conditions of the evaluation. The general evaluation 
categories are as follows: 
 

1. Listed in the National Register or the California Register. 
 
2. Determined eligible for listing in the National Register or the California Register. 
 
3. Appears eligible for listing in the National Register or the California Register through 

survey evaluation. 
 

4. Appears eligible for listing in the National Register or the California Register through 
other evaluation. 

 
5. Recognized as historically significant by local government.  
 
6. Not eligible for listing or designation as specified. 

 
7. Not evaluated or needs re-evaluation.  

 

                                                 
15 Public Resources Code Section 4852. 
16 Public Resources Code Section 5024.1. 
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2.2 History and Description 
 
The property currently known as Downey Studios has been called by a variety of names and is associated 
with the history of the American aeronautics and aerospace industries. Originally constructed on 
farmland, the earliest buildings were constructed in 1929 by EMSCO, an emerging aircraft company. The 
property mushroomed in size during the late 1930s and early 1940s under the control of Vultee Aircraft 
Inc. and its successor company, Convair. Buildings were added and expanded to produce aircraft for 
WWII. After WWII, the use of the property shifted to defense-related research and development and 
aerospace programs.  The location of the historic buildings are clustered in the center of the property (see 
Figure 1 from HAER No. CA-370-R).  
 
Building 1 
 
Building 1 was constructed between 1929 and 1966. It is associated with the early use of the property by 
EMSCO, a small aircraft company. E.M. Smith, a wealthy industrialist and aircraft enthusiast, founded 
EMSCO in 1911. The company manufactured transmission belting, rubber products, and hydraulic break 
linings. Among other things, Smith owned the EMSCO Asbestos products factory in Downey and the 
newly purchased Albatross Company, a small aircraft company in Long Beach. Envisioning a landing 
field that could be used by both commercial and private pilots, Smith purchased a 73-acre tract of land in 
Downey owned by James Hughan. At the time of the purchase, Hughan was farming the land – largely 
orange groves and castor beans – and there were a few farm buildings standing.  
 
Smith organized and financed the EMSCO Aircraft Company at the Downey site to manufacture a 
complete line of land and water aircraft and hired W.A. “Billy” Williams, a well known World War I test 
pilot, to be his sales manager. The facility consisted of two hard surface runways, a main assembly plant, 
and various shop buildings.  
 
The main assembly plant was the genesis of Building 1. It was a long rectangular shaped building with an 
east-west orientation. The main entrance was located on the west elevation, which faces Lakewood 
Boulevard. This elevation is still visible and sheathed in brick laid in a Flemish bond pattern. Thin pilaster 
divide the elevation into four bays. The main entrance was located in the third bay from the north. It has 
since been closed. The first, second, and fourth bays were identical in design and featured three sets of 
steel sash windows on the first and second stories. The brick wrapped around the corners of the building 
for the narrow portion that was used as office space. The vast majority of the building that extended to the 
east was used for aircraft manufacturing. It was covered by a saw tooth roof with clearstory windows 
facing north, corresponding to the four bays (see Figure 1.) 
 
For all intents and purposes, this building no longer exists. Additions were made to the north, south, and 
east elevations (discussed below). In so doing, the exterior walls were entirely removed. All that remains 
is the west elevation and the roof. 
 
Sufficiently capitalized, EMSCO continued to build airplanes after the stock market crash. By 1931, 
however, there was little work due to the Depression. Eight bombers were ordered by the Mexican 
government, and a special stunt plane was built for Prince Ionel Ghica of Rumania; but otherwise 
production was slow. Nonetheless, EMSCO was still serious about its place in the aircraft industry, and in 
1931, the company hired Gerald “Jerry” Vultee away from Lockheed to be their chief design engineer. 
Vultee stayed with EMSCO for one year, and in February 1932, the company leased the plant to 
Champion Aircraft Corporation of America, and Vultee moved to Glendale to organize his own aircraft 
company. Champion was only in business for a short while before turning the property over to Security 
National Aircraft Corporation. Between 1933 and 1936, the Baker Oil Tools Company leased the original 
buildings constructed for EMSCO. 
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Leased under Baker Oil Tools Company in 1936, under the leadership of Jerry Vultee, a new kind of 
aircraft production was brought to the plant. Vultee began to utilize the original EMSCO Building 1 for 
his production of V-11 military aircraft. However, at this time the American military was uninterested in 
his aircraft, so he was forced to direct his production and sales efforts towards foreign markets. While 
Vultee was creating prototypes and producing aircraft for foreign countries, additional space was needed. 
In 1936, Vultee began modifications and construction on the Downey plant. By the end of 1937, Vultee 
had built another section of what would later be considered part of Building 1. This new building was a 
46,000 square foot hangar that sat east of the original EMSCO building. It was a long rectangular 
structure with a north-south orientation. The roof was significantly higher than the original EMSCO 
building, but also had a sawtooth pattern with clerestory windows facing north. The steel framed structure 
was sheathed in steel panels and had no window openings, but doors on all four sides. 
 
Early in 1938, Jerry Vultee and his wife were killed in a plane crash over Nevada. At this time, Richard 
W. Miller succeeded Jerry Vultee and renamed the company Vultee Aircraft Inc. Soon after Vultee’s 
death; the American Army Air Corps placed its first order for the V-II-GBs. Under Miller the need for 
additional modifications to Vultee’s aircraft were required in order to keep up with the market. Building 1 
was utilized for prototype manufacturing and testing at the time. In 1939 the V-12 was on the market.  
 
Due to the onset of a large market for aircraft, Miller recognized that additional space would be required. 
He decided to add on to Building 1 again. To accommodate the addition, many existing buildings, 
including Buildings 11 and 25, had to be moved to new locations. In 1939, three new areas were added to 
Building 1. The first part of the construction in 1939 was a 90,000 square foot addition on the south 
façade of the original EMSCO building. This new rectangular structure had a steel frame and truss 
system. This new area would be used entirely as factory space. The second area of construction was to 
connect the original EMSCO building with that of the structure built under the Aviation Manufacturing 
Corporation in 1936. This new 42,000 square foot rectangular addition would connect all of the areas of 
Building 1 to make it one building. The third and last area of construction completed in 1939 was an 
addition onto the east façade of Building 1. This new 48,000 square foot rectangular structure was built to 
match the existing portions of Building 1 constructed under the Aviation Manufacturing Corporation. 
This new section is taller than the rest of Building 1. By the end of 1939, Building 1 would consist of a 
single, 300,000 square foot metal-framed structure (see Figure 2.) 
 
At the onset of WWII, the demand for military aircraft increased greatly. Vultee would play a critical role 
in the manufacturing of large quantities of aircraft. In 1940, Vultee continued to grow and the space in 
Building 1 was sill not adequate for the increased production. Another addition was made to Building 1 in 
four stages. The first stage was a 208,000 square foot addition on the north side of the original EMSCO 
building. This required the closure of the road and the relocation of several buildings that occupied this 
space. 
 
The second stage of construction would take place at the east façade of Building 1. Built in 1939, the east 
façade was taller than the rest of the existing Building 1; therefore, the new 128,000 square foot area 
being constructed during the second stage of construction in 1940, would match the taller building height. 
This made the entire east portion of Building 1 taller than the west portion. This new east section of 
Building1 is significant because it is the location of two Firguson doors of nearly 200 feet. “At the time of 
installation, it was one of the largest one-piece doors in the world.”  
 
The third stage of construction was on the south façade of Building 1. At this location an additional 
53,000 square feet was added. This section was mainly factory space, but a small area was also designated 
as the service hangar. This new addition would cause Building 11 to become connected on its south 
façade. The last stage of construction on Building 1, in 1940, was again on the south façade; however this 
new 24,000 square foot addition would also connect Building 1 to the west façade of Building 11.  
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The original EMSCO building was constructed in 1929. Between 1936 and 1940 it grew to a million 
square foot building. The same construction techniques were used to build the various additions. The 
entire building is constructed with steel beams that support a steel truss system used to support the metal 
vaulted roofs. The only areas of Building 1 that vary in style is the 71,000 square foot area known as the 
Kauffman wings, in honor of the architect Gordon Kauffman. However, only the southern wing can be 
definitively attributed to the architect. In 1939, Kauffman was hired to design an addition to house 
administrative office and engineering space. It is located south of the original EMCO building, facing 
Lakewood Boulevard. It varies in height from one to two stories and is designed in the Art Moderne style. 
Constructed of brick laid in a common bond pattern, the building has five distinct components. The main 
entrance is located on the ground floor of a two-story rotunda (see Figure 5.) A reception room is located 
within and still contains the terrazzo insignia of the Consolidated Vultee Aircraft Corporation on the 
floor. In the center of the insignia is a bronze benchmark on which the Kaufmann wing was aligned to 
true north. The benchmark is also the “zero point” from which the plant’s grid system is arranged. A flat 
canopy divides the first story from the second, and at one point in time metal letters were perched on the 
edge spelling the name of the company. On the second story was a shallow balcony, which is no longer 
used and a band of steel-framed windows. The second story was an executive office suite. To the south 
are four identical one-story bays each progressively longer than the next. The southernmost bay was not 
part of the original construction and was probably added around 1941. The bays have an east-west 
orientation and curve at the corners. Steel-framed sash windows, five-panes high are distributed regularly 
across the street-facing elevation. The raised flat parapets disguise the bow truss roofs over each bay. The 
current owner remodeled this portion of the Kaufmann wing into office space and conference rooms. A 
new entry area has been added to the south elevation. The wood truss roof system has been exposed and 
the floors are polished concrete. The Kauffman wing is connected to the remainder of Building 1 through 
the original EMSCO building, which is described above.  
 
North of the original EMSCO building is another wing. It has been attributed to Gordon Kauffman, 
although there is no evidence to support such a conclusion. The wing is two stories in height, constructed 
of board-formed concrete, and sits parallel to Lakewood Boulevard (see Figure 6.) The date of 
construction is unknown, but a comparison of historic photographs places the date around 1941 (see 
Figure 3.) On the first and second stories, steel-framed sash windows, three panes high and three sections 
wide, are evenly distributed along the length of the street-facing elevation. Between the windows the 
concrete is scored into narrow bands. At each end of the wing is a protruding concrete frame. At the south 
end it is filled with fixed steel-framed windows that light the staircase within. It appears that the north end 
once contained an entryway.  
 
At the beginning of 1942, Vultee Aircraft Inc. purchased 34 percent operating control over Consolidated 
Aircraft Corporation and renamed the company Convair or Consolidated Vultee Aircraft Corporation. 
Convair would continue to sell Vultee aircraft during WWII. Just prior to the end of WWII, the 
production of military aircraft was winding down and the Navy brought a new area of interest to the site. 
This new program would be the research and development of an antiaircraft missile called LARK. 
However, the program was quickly cancelled. After WWII, Convair continued to build aircraft for select 
markets as well as the production of prefabricated, two-bedroom homes.  
 
In 1947 North American Aviation leased space from Convair at the Downey plant. Building 1 was used 
for the production of the first four-jet airplanes developed in the United States and the first jet bomber to 
fly non-stop across the Pacific Ocean. Also brought to the Downey plant was North American Aviations’ 
Aerophysic Laboratory, which was involved in the research and development of missiles. However, this 
program was terminated towards the end of 1948. Prior to the program being cancelled, an area of 
Building 1 was renovated to incorporate new offices, laboratories, and machine shops for development 
and research of missiles. North American Aviation would also construct additional buildings on the site.  
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In 1950 North American Aviation bought the Downey plant from Convair in order to produce their trainer 
aircraft and operation tactical missiles. In 1951, the facility became known as MACE (for Missile, 
Airframe, and Control Equipment). However, in 1953 the plant was transferred under the Air Force and 
was renamed Air Force Plant 16. North American Aviation still worked on the Downey site; however, 
they were no longer in charge of it.  
 
The Air Force used North American Aviation in a contract for the Navahoe program. This was the 
development of a new missile concept. During this period, Building 1 was remodeled into new research 
and development areas. Also many missile concepts were tested inside Building 1. The new process of 
chemical milling was created at Downey and the research and development of chemical milling was 
conducted in Building 1. The Navahoe program functioned on the Downey site from 1953 until 1957. The 
technology developed under the Navahoe program would play a critical role in subsequent space vehicles. 
 
In 1957 the Navahoe program was terminated and the Hound Dog Air-to-Ground Missile program was 
introduced. This program utilized the site from 1958 until 1963. Also during this period, the Downey 
plant was contracted to produce the Little Joe Launch Vehicle to test the Mercury space capsules. Large 
areas of Building 1 were dedicated to the production of the Little Joe Launch Vehicle, while the rest of 
the building was utilized for the research and development of the Hound Dog program.  
 
In 1960 the Missile Division of the Downey plant was coming to an end and a new interest in space was 
brought to the site. After the launch of the Russian Sputnik 1 in 1958, Congress passed the National 
Aeronautics and Space Act that established NASA and the race for space began. In 1961 NASA 
contracted North American Aviation to work on three programs: NASA S-II (1962-1969), the Project 
Apollo Spacecraft Development Program (1963-1975), and the Skylab Space Program (1961-1975). With 
these three programs Downey became the industrial center for America’s lunar missions. During this 
period Building 1 was converted from research and development work areas into factory type hangar for 
the production of spacecraft. The key areas of Building 1 were utilized as follows: the northeast corner 
was manufacturing and assemble area, the southwest corner was the location of the space shuttle mock-up 
area, and the north and southwest corners were office support areas. In 1964 the site was transferred from 
the Air Force to NASA and renamed the NASA Industrial Plant, Downey. 
 
Building 6 
 
North American Aviation constructed building 6 in 1955. Due to the progress of the Navaho program, 
which was accelerated to compete with the Soviets, North American Aviation created three new operating 
divisions in 1955: Autonetics, Propulsion, and Missile. Building 6 was constructed for the Autonetics 
Division, which was formed to concentrate on missile guidance. Three projects were based here: from 
1955 to 1957 the Navaho and from 1958 to 1963, the Hound Dog Air-to-Ground Missile program or 
GAM program (GAM77), and the Little Joe Launch Vehicle that tested the Mercury capsules. 
 
Building 6 is two-story structure, encompassing 209,216 square feet. It is located on the southwest section 
of the Downey plant. The structure has a steel frame with sheet metal and 6 inch-tilt-up concrete walls. 
The steel truss roof spans 40 feet and consists of a metal deck covered with 4 ½ inches of concrete. The 
roof supports suspended ceilings. 12-foot caisson footings support different sized W-shaped steel columns 
that support the roof. The boiler room had an additional 3 inches of concrete deck to support the 
mechanical systems. The floors are mostly concrete with a laminate flooring system. Due to the nature of 
the research and development done here, the building has no windows. There are four pedestrian 
entrances and five commercial doors and openings. 
 
Though the functions of the building changed according to the programs that needed space at the time, the 
floor plan generally remained the same over the years (see Figure 2: Circa 1999 from Figure 1 from 
HAER No. CA-370-R). The work areas had gypsum plaster walls dividing the spaces. The offices were 
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built on the borders of the rectangular space. Identical managerial offices were on the north edge. 
Administrative offices were on the east side of the first and second floors. The west border had 
classrooms or training rooms. The south border had training rooms on the first floor and utility rooms on 
the southeast corner. The utility rooms had soundproof walls. The second floor was in the same 
configuration as the first floor; expect there were also executive offices there. The area in the center of the 
building was known as the “bullpen” and had steel columns. 
 
From 1955 to 1960, the building housed the Autonetics Division, which filled the bullpen with desks 
divided by cubicle partitions for the engineers. Historically, the most significant part of the building 
during this time was the second floor where the test facilities were housed. The southeast part of second 
floor was used as a laboratory for radar testing. This program was very important to the use of radar in 
flight and for the missile program. On the south wall of Building 6 were two large garage doors. 
Autonetics engineers opened up the doors and tested radar outside, aiming at specific signs in the 
distance. 
 
By 1960, Lee Atwood, then Corporate President of North American Aviation, realized that while the last 
of the Hound Dogs were being produced, there was no prospective missile work. He began to redirect the 
company away from missile production and toward space exploration. In 1960, the main division, 
Missile, was renamed the Space and Information Systems Division (S&ID). North American Aviation 
still worked on the Hound Dog missile until the program was transferred to Tulsa, Oklahoma on July 24, 
1964 and the Little Joe booster wasn’t launched with a dummy Apollo spacecraft until August 28, 1963. 
However, the creation of the S&ID division marked the shifting of work at the Downey plant to the space 
program. On May 1, 1967, S&ID was renamed the Space division. Atwood assembled a team for the 
S&ID division. He transferred to Downey the development team of the X-15 rocket plane from the 
company’s Los Angeles division and the advanced programs management personnel from the Columbus, 
Ohio division. He also recruited launch vehicle experts from Rocketdyne and hired about fifty scientists 
from various corporate laboratories. 
 
In 1961, President John F. Kennedy made a speech to Congress where he set out the goal of putting a man 
on the moon before the end of the decade. That same year, NASA put out for bid two space program 
contracts. The first was for the Saturn S-II, the second stage of a launch vehicle system (the Saturn V 
Lunar Launch Vehicle) designed to send payloads into space. The second was for the Project Apollo 
Spacecraft Development Program, including the command module that carried the crew and equipment as 
well as an attached service module for propulsion, electrical power and storage. The command/service 
module is significant to the space program, because it was one of the two spacecraft (the other being the 
lunar module) used to land astronauts on the moon. In an unprecedented award, the S&ID won both 
contracts: the Saturn S-II one September 11, 1961 and the Apollo one November 28, 1961. 
 
In 1963, the northwest corner of first floor became the site of the Mission Support Area. The Mission 
Support Area housed telemetry support identical to the ones at Johnson Space Center in Houston, Texas 
and Kennedy Space Center in Cape Canaveral, Florida. Telemetry involves the readings from the various 
instruments and sensors on the shuttle transmitted by radio. The 5,600 square feet support area had one 
main room of approximately 1,625 square feet and eleven smaller rooms. During this time, the bullpen 
area was open and full of drafting tables for the engineers. The engineers provided real-time support for 
all Apollo and Space Shuttle launches until the end of the program in 1999. 
 
The main room had television monitors, time zone clocks and telecommunications systems. A conference 
table allowed the program manager, chief engineer and others to watch the television and computer 
monitors that directly communicated with the Apollo and Space Shuttle systems. A continuous white 
board along the entire east wall was used by engineers to track and clock all incidents starting fifteen days 
prior to launches and extending through the orbit and the landing. Teleconferences with the President of 
the United States and high-level space officials also were held in this room. 
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There were smaller rooms along the west side. Engineers used a conference room that had a sightline into 
the main room and its monitors to work out issues discovered in the main room. A computer support 
room housed the mainframe computers running the telemetry programs and feeds to the other NASA 
centers. This room had raised floors to accommodate the electrical and mechanical systems and to cool 
and ventilate these rooms. A “customer viewing” room gave policymakers and others with clearance to 
observe the mission support area and to watch the activities through a glass panel and on a large 
television monitor. Opposite the glass paneled wall was a raised deck with padded chairs for NASA 
officials, senators and congressmen.    
 
A Department of Defense room or “war room” was used to track top-secret flights and events of the 
Defense Department and was only occupied only occasionally. Only individuals with the highest level of 
clearance were allowed in this room. It had thicker walls, encrypted data cabling, and ciphered locks to 
protect the information. The walls had extra sheathing to prevent radio waves from penetrating the room. 
It also had its own power system for the security. 
 
Small rooms called support rooms were dedicated to computer tape and disk storage and a Support Panels 
Room. The Support Panel Room was a switchboard of sorts to connect all communications devices from 
different parts of the Mission Support Area. It stored racks of communications equipment and headsets 
used by the engineers on the support teams.  
 
One of the most significant rooms in the Downey plant is the “stand-up” room of the Mission Support 
Area. It was located adjacent to the “customer viewing” room and had walls covered with magnetic 
boards and a wall with a timeline. A meeting was held in this room every morning to review the location 
of vehicles in space and to check project milestones on the timeline.     
 
The northeast corner of the first floor of Building 6 was remodeled in 1965 for the Clean Room Area. A 
9,950 square feet area was created from a portion of the bullpen area on the first floor. It was here where 
the fabrication and assemblage of critical Apollo hardware took place. Then from 1972 to 1999, the Clean 
Room was used for the design and testing of Space Shuttle Orbiters. The Clean Room Area was a class 
100,000 clean room with limited capabilities up to class 10,000. In a class 100,000 room (the lowest 
class) the air contained no more than 100,000 particles per cubic meter. To maintain this condition, 
Building 6 had mechanical systems with large-scale HEPA filters. Entering the Clean Room entailed 
walking through the guarded entry, then a “man cleaner” to blow away dust and debris, three more 
blowers, and the “air lock” area to pick up sanitized coats and hats. There was a locker room to store 
clothing and personal items. As a precaution, only a few people could be in the room at one time, so 
observation glass was used throughout the room to let people observe without being in the room itself.  
 
An assembly, tube facility and support area was part of the Clean Room complex. These rooms were used 
to build the Apollo Reaction Control System panels. The assembly area had electrical feeds hanging from 
the ceiling to allow power and coaxial cables to be at the individual workstations where equipment was 
being tested. The tube facility was a 9,000 square foot area for brazing and welding of the tubing to 
components and assembly installation to panels. The support area had radiography of spacecraft hardware 
and components, pressure testing and fluid flush cleaning. Radiography was done in a two-room X-ray 
facility with lead-lined walls and next door was the X-ray film processing room. 
 
On September 22, 1967 North Amerian Aviation and Rockwell Standard merged into North American 
Rockwell (NAR). Then on February 15, 1973, NAR merged with Rockwell Manufacturing Company to 
form Rockwell International. In 1985, a section of the existing Clean Room area and several offices were 
converted into a computer center called the Rockwell Operational Software Engineering System (ROSES) 
Software Development Area. It was located along the east wall of the first floor. The approximately 8,500 
square foot centers was where engineers created the software, such as flight and ground equipment design 
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software, and the instrumentation for the Space Shuttle. There were administrative offices and support 
rooms. The ROSAS area also had vaults, where magnetic computer data tapes were stored on hand-
cranked racks. The print station, separated from the ROSES area by glass panels, had printers to print out 
the data on the tapes.  
 
The ROSES Area had a large simulation conference and training room or “marketing room” with back 
panel screen and rear projection systems. The engineers met clients in this room to review software 
programs in progress. Engineers landed software development contracts with the National Transportation 
Agency to develop AMTRAK, the Interior Department to develop programs for the Forest Department, 
and the Coast Guard to develop software to enhance the drug interdiction network. Work done in the 
ROSES Area contributed not only to the aerospace industry, but also to other industries that needed 
systems integration and information technology. Building 6 was retrofitted in the mid-1990s and work in 
the ROSES Area continued until 1999. The ground floor of the building was gutted by the current owner.  
 
Building 290 
 
Building 290 was constructed in 1965 by North American Aviation to support the Apollo space program 
(see Figure 7.) It is on the west side of Building 6 and the proximity of the two buildings allowed 
coordination between their associated activities (see Figure 2: 1986 from HAER No. CA-370-R). In 1967, 
Building 290 was attached to Building 6 by the addition of roofing over the alleyway between the 
buildings. Like Building 6, Building 290 also handled the NASA Saturn S-II Program (1962-1969) and 
the Project Apollo Spacecraft Development Program (1963-1975). Building 290 also exclusively housed 
the Skylab Space Program (1961-1975). Skylab was the first space station of the United States and Apollo 
astronauts visited it three times (May 25-July 4, 1973, July 28-October 5, 1973, and November 16-
February 8, 1974). After a few mergers North American Aviation became Rockwell International and the 
Downey plant became involved with the Space Shuttle orbiters contract awarded to the company while it 
was still North American Rockwell in July 1972. The Space Shuttle program developed reusable 
spacecraft. Building 290 was used for Space Shuttle orbiters design and assembly areas until 1999.  
 
The two-story steel-framed building has reinforced concrete, protected metal exterior walls and a flat 
metal roof. Its 170,000 square feet rectangular plan consists of four main north-south sections. On the east 
side is the east wing, a two-story, approximately 68,000 square foot area. On the west side is the west 
wing, a two-story, 60,000 square foot area. In between these two wings are two bays. The taller eastern 
side  (60 feet bay, 63 x 320 feet) was called the Hi-bay and a shorter western side (40 feet bay, 50 by 320 
feet) called the Lo-bay. Pedestrian entrances and industrial doors are at ground level on the north, west 
and east sides. There are industrial doors and loading docks at the upper level and some triple metal 
windows at the upper level west side. 
 
The entryway starts at the hallway between Building 6 and 290 that leads through double doors into the 
main hallway. The main hallway had a staff elevator to the second floor. From here there was access to 
the Clean Room area and the rest of the east wing. A pass-through window in the main hallway connected 
to the Clean Room of Lo-bay. Documents would be placed in the window and then a person inside the 
clean room could pick them up easily. The hallway also opened to an underground tunnel that went under 
the Clean Room and connected the east and west wings. This way people could walk from one side of the 
building without the having to cross the Clean Room. However, it was considered creepy and eventually 
converted into a fall-out shelter in case of bomb attacks. 
 
The most important part of Building 290 was the Clean Room on the northeast corner of the first floor of 
the east wing. It was a certified, class 100,000 capacity clean room 113 x 320 feet large. The area was 
made of several smaller rooms. Before entering the Clean Room area, workers proceeded into a mini-
airlock, through the “man-cleaner” to get debris blown off and then enter a locker room to change into 
protective clothing before entering the Clean Room area. The Clean Room area was filled with stations 
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for the Apollo program. They were called receiving areas because they would remove packaging on small 
parts and test components here before the material was transferred to the assembly area in the Hi- and Lo-
bays. In this pre-assembly area was an x-ray area. Many parts were being assembled and sometimes they 
had to be x-rayed to ensure that they were properly welded together and had no leaks.  
 
In the 1980s, a portion of the Clean Room area was converted into the first virtual dome flight simulator, 
the Video Simulation laboratory. A rear projection screen showed simulations of the Space Shuttle 
flights. Computer consoles were along the wall and people sat on a platform structure resembling a 
theater. Engineers also created, designed and tested virtual prototypes here before actually building them. 
 
Besides the Clean Room area, the east wing consisted of the support area. The support area is on the 
southeast corner of first floor and contained Apollo subcontractor operations, bench maintenance, system 
support, ground support equipment and manufacturing ready rooms. The bench maintenance area was a 
7,000 square feet area for functional testing, malfunction isolation and minor repairs of Apollo systems 
and subsystems. The southeast area housed astronauts from the Apollo program when they were at the 
Downey plant for training and testing before the missions. They also worked with the engineers and 
technicians on the modules. This southeast space was used similarly for the Space Shuttle program, 
except that the dormitories moved to the northwest section on the second floor. The Space Shuttle 
program also used the southeast corner for a chemical laboratory, astronaut ready room, space-suit clean 
room and building equipment rooms. 
 
The east wing also had a second floor work area located on the east wall of Building 290. The southeast 
corner had a large utility room with soundproof walls to mute the noise from the mechanical equipment. 
This area held the equipment needed to filter the air in the clean rooms. It also had boilers and water 
systems. Adjacent to the utility rooms was the engineering design area, a carpeted open area with soft 
partitions and portable cubicles for the engineers. In the northeast corner were the quality engineering 
offices and conference rooms. Quality engineering was the quality control branch of the Downey plant. 
The conference rooms had viewing windows to allow people to see the work being produced below in the 
Hi-and Lo-bays. 
 
To the west of the east wing, the Lo-bay was used for fabrication and critical assembly of Apollo and 
Space Shuttle hardware. It also housed automatic welding equipment for welding operations. Both the 
Lo- and Hi-bays are clean rooms, which was necessary to assemble a spacecraft without dust. In space, 
dust floats in the air and can damage equipment. Both are class 100,000 clean rooms. They had high-gloss 
epoxy paint on the walls and ceilings to prevent cracking that would create contaminants. The Hi-bay also 
had an easy-to-clean concrete floor. 
 
The north and south airlocks helped maintain the integrity of the Lo-bay clean room. On the north side of 
the Lo-bay, the north airlock was a room between the outside and the clean room. The interior doors 
would be closed to separate the outside air from the air in the clean room. The large exterior doors would 
be opened for the materials and equipment to be delivered. The doors would close on all sides. In the 
airlock, the materials and equipment would be unpackaged while the air in the airlock was being cleaned 
and filtered. When the air in the airlock had equalized to match the standards used in the clean room, the 
interior door of the airlock would open. Then the equipment could be taken to the right place to be 
assembled and tested. On the southeast side of the Lo-bay, the south airlock was a lot larger than the north 
airlock to allow large tractor-trailers to load the completed modules. The south airlock worked similarly 
to that in the north airlock.    
 
To the west of the Lo-bay, the Hi-bay was used for systems Integration and a checkout facility for the 
Apollo and Space Shuttle programs. Here is where the final assembly for the Apollo service and 
command modules happened, as well as the Space Shuttle crew modules and aft thrust structures. In 
1969, along the west wall of the Hi-bay, blue steel support structures were constructed to extend out from 
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the wall. They were used for the construction and testing of the modules. The large test stands allowed the 
modules to be dropped down and worked on from any direction. Being connected to the wall, the stands 
allowed wires and cable runs from the other side of the wall to directly connect to the equipment. 
 
On the southwest side, a 40-50 feet deep and 70 feet high pit was constructed. During the Apollo 
program, it was used to test ground support equipment and pressure testing. Working in the pit kept the 
clean room area of the Hi-bay protected if anything happened to explode and spray debris. During the 
Space Shuttle program, the pit held a mock-up shuttle built in 1977. It was used to test payload sizes and 
wiring to see if the payload would fit in the real shuttle. A basement supported the activities in the pit. 
The basement including the area of the pit was approximately 6,000 square feet.  
 
The west wing is entered through a flat-roof canopied main entrance. The western façade is distinguished 
by “spider”-like legs that are vertical beams evenly spaced out, but only attached to the wall by 
rectangular panels at the top and middle. The sides have double beams and the center where the entrance 
is has single beams. All the beams are a little taller than the building itself. Inside, the building has 
offices, conference rooms, support areas and the Acceptance Checkout Equipment facilities (ACE) on its 
first floor. The ACE is in the center of the first floor and has a control and computer room cabled to a 
common terminal facility room. So from the ACE, any control computer room could be patched to any 
vehicle checkout stations in the Hi-bay. Adjacent to the ACE are support areas with servicing equipment 
to support the spacecraft test stations in the Hi-bay. Along the west wall and northwest corner of the first 
floor are administrative offices and conference rooms. These were used for clients and engineers to 
discuss the Apollo and Space Shuttle programs. 
 
The west wing second floor had temporary astronaut dormitories, conference rooms, computers rooms 
and communication rooms. It had suspended ceilings, carpeted floors and gypsum board walls. In the 
1980s, the Space Shuttle program housed astronauts here. The quality conference rooms had viewing 
windows that allowed people in meetings to look down at work being done in the Hi and Lo-bays. In the 
1980s, the Department of Defense converted a section into a proposal area for top-secret programs by 
adding solid wall partitions, sealed areas, and siphoned locks. The communication room controlled 
communications between people in the clean rooms and people in other areas of the building. 
 
Three other notable historic artifacts are surrounding Building 290. The first one is on top of the 
northwest wall and original to when the building opened in 1965. It is a lighted sign featuring the emblem 
of North American Aviation. The other two artifacts are connected to the Space Shuttle program. 
Memorial plaques on west façade list the names of the astronauts that participated in the Space Shuttle 
program. On the northeast side, in front of the building are astronaut and crew signatures on a concrete 
walkway lined with brick. Each mission from 1971 to 1983 is represented by one square. 
 
Building 11 
 
Building 11 is composed of seven buildings that were constructed between 1929 and 1942, and brought 
together in 1942 to form one large building. It is now 48,000 square feet in size. The oldest two portions 
of Building 11 are wood-framed structures with a wood truss system supporting gabled roofs. Later 
portions of Building 11 have steel-framed structures with steel truss systems supporting vaulted roofs. 
The entire building is sheathed in metal. All of the various buildings making up Building 11 had their 
own function and use; however, Building 11 has generally been used for heavy manufacturing, prototype 
development, chemical processing, logistics, office, and data storage. 
 
Building 36 
 
Building 36 was constructed in 1942 when the Downey plant was being expanded to accommodate 
increased production of military aircraft. It is a concrete brick building approximately 400 square feet in 
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size. Used as a pump house, the building lies over a subterranean, circular concrete reservoir (holding 
tank) originally designed as an emergency reservoir for fire fighting. There are ribbon windows on each 
façade that have nine sashes centered at the upper third of each of façade. The only entrance to the 
building is through the metal door centered on the east façade. Built to fight fires, Building 36 was 
designed to collect water from the site and bring it back to the reservoir. This was a very efficient form of 
recycling water.  
 
Building 39 
 
From the time it was constructed in 1940 through 1955, Building 39 was used as a recycling facility and 
storage area. It was originally a rectangular pavilion with wide overhanging eaves and few walls. When a 
new building was needed to support missile research and development, Building 39 was moved to its 
current location just southeast of Building 1. After the move in approximately 1955, the sides were 
enclosed and the interior space was utilized as offices and storage. Also at this time, a second floor was 
created. Later, the first floor was converted into test equipment areas. Engineers occupied the second floor 
offices to support ongoing programs.  
 
Building 108 
 
Building 108 is a shed attached to Building 1. 
 
Building 123 
 
Building 123 was constructed in 1941 when the Downey plant was constructing bomb shelters and other 
buildings for explosives testing and storage. Building 123 was used as a pyrotechnic test laboratory. It is 
an irregular shaped concrete block and steel structure. It has a low-pitched shed steel roof and 
incorporates 4,000 square feet. 
Building 125 
 
Building 125 was constructed in 1941 when the Downey plant was constructing bomb shelters and other 
buildings for explosives testing and storage. Building 125 is used as a cryogenic test laboratory and 
hazardous materials storage unit. It is rectangular in shape with a flat roof and incorporates an area of 
1,125 square feet. 
 
Building 126 
 
Building 126 was constructed in 1941 when the Downey plant was constructing bomb shelters and other 
buildings for explosives testing and storage. Building 126 is used a hazardous materials storage unit. It is 
a single story concrete structure with a flat roof and incorporates 1,060 square feet. Small ventilation 
openings line the south façade, near the roofline. A pedestrian entrance on the north façade provides 
access to the building.  
 
Building 127 
 
Building 127 was constructed in 1941 when the Downey plant was constructing bomb shelters and other 
buildings for explosives testing and storage. Building 127 is used as a mechanical testing laboratory. It is 
a rectangular concrete structure with a flat roof. It incorporates 1,060 square feet. Fenestration includes a 
series of glazed pedestrian doors as well as small ventilation holes along the roofline. 
 
Building 128 
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Building 128 was constructed in 1941 when the Downey plant was constructing bomb shelters and other 
buildings for explosives testing and storage. It is used as a propellant test laboratory. Building 128 is a 
steel-framed concrete block structure that is L-shaped in plan and incorporates 1,515 square feet. 
 
Building 130 
 
Building 130 was constructed in 1941 when the Downey plant was constructing bomb shelters and other 
buildings for explosives testing and storage. It is used as an ultra-high temperature facility. Building 130 
is a single-story concrete structure with a flat roof. It is roughly L-shaped in plan and incorporates 1,005 
square feet. At the north corner of the west façade is a small metal awning covered stoop.  
 
Conclusion 
 
The aforementioned buildings are historic resources subject to CEQA as they have been determined by 
consensus to be eligible for listing in the National Register. 
 
3.   PROJECT IMPACTS 
 
3.1 Determining the Significance of Impacts on Historical Resources 
 
In enacting the California Register, the Legislature amended CEQA to clarify which properties are 
significant, as well as which project impacts are considered to be significantly adverse.  
 

A project that may cause a substantial adverse change in the significance of a historical resource 
is a project that may have a significant effect on the environment.17 

 
A substantial adverse change means demolition, destruction, relocation, or alteration of the 
resource such that the significance of a historical resource is materially impaired.18  
 

The State CEQA Guidelines include a slightly different definition of “substantial adverse change:” 
 

Substantial adverse change in the significance of a historical resource means physical demolition, 
destruction, relocation, or alteration of the resource or its immediate surroundings such that the 
significance of a historical resource is materially impaired.19 

 
The Guidelines go on to state that “the significance of a historic resource is materially impaired when a 
project demolishes or materially alters in an adverse manner those physical characteristics that convey its 
significance and that justify its inclusion in or eligibility for inclusion in the California Register, local 
register, or its identification in a historic resources survey.”20  
 
3.2 Secretary of the Interior’s Standards 
 
Projects, which may affect historic resources, are considered to be mitigated to a level of less than 
significant, if they conform to the Secretary of the Interior’s Standards for the Treatment of Historic 
Properties.21 Projects with no other potential impacts qualify for a Class 31 exemption under CEQA if 

                                                 
17 Public Resource Code Section 21084.1. 
18 Public Resource Code Section 5020.1(q). 
19 14 CCR Section 15064.5(b)(2)(A). 
20 14 CCR Section 15064.5(b)(2). 
21 14 CCR Section 15126.4(b). 
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they meet the Standards.22 The Standards were issued by the National Park Service. They were not 
intended to be prescriptive, but to “…promote responsible preservation practices that help protect our 
Nation’s irreplaceable cultural resources.”23 The Standards are accompanied by Guidelines for four types 
of treatments for historic buildings: preservation, rehabilitation, restoration, and reconstruction.  
 
The definition of rehabilitation assumes that at least some repair or alteration of the historic building will 
be needed in order to provide for an efficient contemporary use; however these repairs and alterations 
must not damage or destroy materials, features, or finishes that are important in defining the building’s 
historic character. 
 
The Standards are as follows: 
 

1. A property will be used as it was historically or be given a new use that requires minimal 
change to its distinctive materials, features, spaces and spatial relationships.  

 
2. The historic character of a property will be retained and preserved. The removal of distinctive 

materials or alteration of features, spaces, and spatial relationships that characterize a 
property will be avoided. 

 
3. Each property will be recognized as a physical record of its time, place and use. Changes that 

create a false sense of historical development, such as adding conjectural features or elements 
from other historic properties, will not be undertaken. 

 
4. Changes to a property that have acquired significance in their own right will be retained and 

preserved. 
 

5. Distinctive materials, features, finishes and construction techniques or examples of 
craftsmanship that characterize a property will be preserved. 

 
6. Deteriorated historic features will be repaired rather than replaced. Where the severity of 

deterioration requires replacement of a distinctive feature, the new feature shall match the old 
in design, color, texture, and where possible, materials. Replacement of missing features will 
be substantiated by documentary and physical evidence. 

 
7. Chemical or physical treatments, if appropriate, will be undertaken using the gentlest means 

possible. Treatments that cause damage to historic materials will not be used. 
 

8. Archeological resources will be protected and preserved in place. If such resources must be 
disturbed, mitigation measures will be undertaken. 

 
9. New additions, exterior alterations, or related new construction will not destroy historic 

materials, features, and spatial relationships that characterize the property. The new work 
shall be differentiated from the old and will be compatible with the historic materials, 
features, size, scale and proportion, and massing to protect the integrity of the property and its 
environment. 

 
10. New additions and adjacent or related new construction will be undertaken in such a manner 

that if removed in the future, the essential form and integrity of the historic property and its 
environment would be unimpaired. 

                                                 
22 14 CCR Section 155331. 
23 U.S. Department of the Interior, Factors to Consider When Selecting An Appropriate Treatment, website: 

http://www.nps.gov/history/HPS/hli/landscape_guidelines/factors.htm, January 28, 2008. 
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The primary application of the Standards is in connection with approval of rehabilitation work for the 
20% federal rehabilitation tax credit. Projects only receive the 20% credit if they meet the Standards. The 
State Office of Historic Preservation reviews tax credit projects and the National Park Service makes final 
certification. 
 
3.3 Project Description 
 
The proposed Project involves amending of the existing Downey Landing Specific Plan to remove the 78-
acre project site from the plan area and the development of a new specific plan, the Tierra Luna Specific 
Plan (the Plan), intended to promote the development of a mixed-use and coordinated development. 
Development of the Project would involve the demolition of most of the on-site structures and the 
construction of up to 3,950,000 square feet of residential, commercial, office, and public open space uses, 
including up to 675,000 square feet of commercial/office uses, 1,200.000 square feet of commercial/retail 
uses, 375,000 of hotel use, and 1,700,000 square feet (approximately 1,500 units) of residential use to 
include live/work units, for-sale units, and for-rent units. The Project would also develop up to 125,000 
square feet of open space, feature 850,000 square feet of parking facilities between several multi-level 
parking structures, on-street parking, and surface parking lots throughout the project site. The Project 
would include improvements to the streetscape as well as environmental management standards and 
amenities related to storm water management, energy consumption, and water conservation. The  Project 
would develop its own internal street network, connected to surrounding arterials, with all necessary 
infrastructure and utilities systems required to support development of the entire community. 
 
The Project would include six areas of concentration in the final design to include: the Central Plaza, 
Hotels/Lodging, the Lakewood Boulevard Corridor, the East Neighborhood, the Stephen Horn Way Edge, 
and the Downey Landing Edge. The Project would also include mechanisms to allow for the interchange 
of type, location, and character of the uses and facilities given that total on-site development does not 
exceed the caps for each type of use detailed above.  
 
The illustrative version of the specific plan represents one possible scenario for future development of the 
project site. Though carrying out the development of each of the elements of this plan incrementally over 
a period of time may change many of the specific details of the illustrative plan, the fundamental 
character, qualities, and intentions would remain intact. The illustrative vision of the plan is detailed 
below.  
 
Central Plaza 
 
The Central Plaza is a 2.4 acre public space that would act as an anchor to the surrounding buildings, up 
to 9.5-stories in height. It is envisioned that the Central Plaza would include a hardscaped square with the 
surrounding roadway paved similarly to remind drivers of the pedestrian oriented nature of the Central 
Plaza. The perimeter of the Plaza would be shaped by the most active uses such as major restaurant 
tenants, movie theaters, national retail anchors, and hotels. A large fountain is envisioned to be located at 
the center of the plaza to add ambiance by lessening noise of nearby traffic and other urban noises. It is 
ultimately envisioned to include restaurants flanking the edges of the Central Plaza with opportunities for 
outdoor overflow dining areas. 
 
Fronting the west end of the Central Plaza is envisioned to be a Main Street retail corridor. It would be 
located at street level and provide approximately 600,000 square feet of mixed-use space for both smaller 
local and regional retailers, as well as restaurants, offices, and hotels. The streetscape would include wide 
sidewalks and landscaping. 
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Fronting the southeast corner of the Central Plaza is envisioned to be an additional Main Street retail 
corridor. It would also be would be located at street level could include a theater and retail that would be 
open at all hours of the day to maintain constant activity in and around the central plaza. The theater 
would also be mixed-use and would be lined on all sides that provide street frontage with housing or 
office over ground level retail. Adjacent to the theater’s southern front would be a parking structure lined 
with retail and residential uses. East Main Street would define the eastern edge of the commercial core of 
the Project. 
 
Hotels/Lodging 
 
Two hotels for a total of 200 hotel rooms are envisioned to be included along the southern end of West 
Main Street. The hotels would be included to contribute to pedestrian nightlife. They are envisioned to be 
developed near the Central Plaza and the West Main Street retail shops to locate tourist residences near 
the commercial core. 
 
East Neighborhood 
 
It is envisioned that this piece would be located on the eastern-most portion of the project site, on 
approximately 20 acres of land fronting Bellflower Boulevard. The East Neighborhood would be 
developed with up to 500 residential units of varying types and densities including live/work units, 
courtyard housing, and row houses. The East neighborhood would be served by the retail, office, 
entertainment, and grocery store uses found in the other pieces of the Project while maintain the feel and 
character of a more traditional quiet neighborhood. Because the East Neighborhood would be adjacent to 
the nearby Kaiser Permanente facility, the structures nearest this hospital could also be developed as 
completely or partially residential or entirely office to provide a transition between nearby uses. 
Providing a buffer between the dense and active Central Plaza area and the East Neighborhood, an 
approximately one-acre park or greenspace is also envisioned and would be located between the East 
Neighborhood and East Main Street. 
 
Lakewood Boulevard Corridor 
 
The western edge of the Project is envisioned to serve as a transition between the residential 
neighborhood to the west across Lakewood Boulevard and the more intensive commercial core in and 
around the Central Plaza. A range of development possibilities are envisioned for this corridor, all of 
which would incorporate the front portion of Building 1 as specified in the Memorandum of Agreement. 
On one end of the spectrum, smaller buildings with on-street parking could frame the Project’s internal 
roadways while surface parking would be provided off of the rear entrances. A 40,000 to 60,000 square 
foot grocery store could be included on the southern end of the Lakewood corridor. At the other end of 
the spectrum, two- and three-story mixed-use buildings with subterranean or podium parking and ground 
level commercial with housing or office above could be developed. 
 
Stephen Horn Way Edge 
 
The southern edge of the Project would provide a major thoroughfare through the project site between 
Lakewood and Bellflower Boulevards. Because this end of the project site is adjacent to a Kaiser 
Permanente facility and a future park, it would be necessary to develop Stephen Horn Way such that it is 
appropriately interactive with the park and hospital uses while be intensive enough such that it is not 
treated as an edge or rear of the project site. The grocery store envisioned as part of the Lakewood 
Corridor would front Stephen Horn Way and would be located across Stephen Horn Way to the north of 
the future park. Also envisioned are a retail lined parking structure to provide parking for all nearby uses 
and several mixed-use office buildings that could provide ancillary office and retail uses for hospital 
needs. 
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Downey Landing Edge 
 
The northern edge of the project site fronts the backside of the adjacent Downey Landing Retail Center. 
Because this limits the types of uses available to be included in this area, it is envisioned that the Project 
could develop a service alley along the northern edge of the project site with a buffer of trees to create a 
boundary for the Project and distract from the aesthetically displeasing view of the back side of the 
Downey Landing retail structures. The Downey Landing Edge could also include retail-lined multi-level 
parking structures. The mixed-use nature of these parking facilities would serve to extend pedestrian 
activity up to this boundary piece of the project site. 
 
Landscaping and Open Space 
 
One goal of the realization of the Plan is the creation of a landscaping and open space network. Each of 
the Plan elements discussed above would incorporate its own landscaping vision including specific 
species of trees and shrubs chosen to create a particular feeling associated with each element and based 
upon each species’ formal qualities. Such species of tree include:  the Medjool Date Palm, the California 
Fan Palm, the Chinese Flame Tree, the London Plane Tree, the Sunburst Honey Locust, the Deodar 
Cedar, and the Cape Chestnut. The internal roadway network would include a street tree program 
designed to tie different locations within the Plan together and encourage pedestrian activity. These 
roadways would be landscaped according to their hierarchy ranging between regional boulevards and 
local-serving streets. 
Parking 
 
The Project would provide 5,608 parking spaces in several parking structures and surface parking lots 
dispersed throughout the entire project site. An additional four parking spaces would be designed into the 
Project during the entitlement process. The total amount of parking provided is based on the opportunity 
for shared parking spaces determined by periods of highest and lowest use throughout the day and week. 
 
3.4 Project Impacts 
 
All of the historic resources on the site would be demolished, with the exception of the front portion of 
Building 1. The historic resources to be demolished include Buildings 6, 11, 36, 39, 108, 123, 125, 126, 
127, 128, 130, and 290. The demolition of historic resources cannot be mitigated to a less than significant 
level. Therefore, the Project will have a significant impact on historic resource. The portion of Building 1 
that will be preserved includes the front section of the original EMCO building (1929), the Kauffman 
wing (1939-41), and another wing attributed to Kauffman (1941). The use and treatment of this portion of 
Building 1 is unknown. However, the impact any alterations would have on this portion of Building 1 
would be mitigated by compliance with the Secretary of the Interior’s Standards.  
 
3.5 Mitigation Measures 
 
CEQA requires the Lead Agency to examine and impose mitigation measures that would avoid or 
minimize any impacts or potential impacts to historic resources. The following mitigation measures are 
recommended: 
 
Documentation 
 
Historic American Engineering Record (HAER) reports were prepared for all of the historic resources on 
the project site in 2006. These reports were prepared as mitigation pursuant to the Memorandum of 
Agreement (MOA). However, the HAER report for Building 1 did not document that portion planned for 
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preservation. Although the Project will preserve that same portion of Building 1, the report should be 
completed so that the entirety of Building 1 is documented.  
 
Prior to the commencement of the Project, Level II Historic American Buildings Survey (HABS) 
documentation shall be prepared for that portion of Building 1 planned for preservation. One original 
copy of the report as specified above shall be assembled and offered to the National Park Service, State 
Office of Historic Preservation, and the City of Downey.  
 
Compliance with the Secretary of the Interior’s Standards 
 
The rehabilitation of the remaining historic resources on the project site shall comply with the Secretary 
of the Interior’s Standards. According to the schematic plans, the Project appears to comply with the 
Standards. However, the plans are expected to evolve to a greater level of detail, including construction 
materials and treatment of features. As such, a qualified historic architect shall monitor the design and the 
construction of the Project to ensure that it continues to comply with the Standards. The historic architect 
shall prepare a report at the conclusion of the design and development phase of the Project analyzing 
compliance with the Standards. That report shall be submitted to the City of Downey for their review and 
approval. 
 
 
 
 
Interpretive Program 
 
Create interpretive exhibits dealing with the history of the site to enhance the visitor experience. The 
exhibits may be rotating temporary displays on various aspects of the site’s history or permanent displays 
that comprehensively illustrate the history of the site. The exhibits may incorporate moving and still 
images, sounds, text, and graphics to provide information. The interpretive exhibits shall be created and 
installed prior to the issuance of the Certificate of Occupancy.  
 
Educational Program 
 
Develop an educational program to foster awareness of the site and its impact on the development of the 
City of Downey and its role in American aeronautics and aerospace industries. The program shall be 
consistent with the History-Social Studies Content Standards for California Public Schools. The City of 
Downey may chose to hire a qualified educational consultant and/or to work through the local school 
district. The educational program shall be developed and ready for implementation within one year from 
the issuance of the Certificate of Occupancy. 
 
3.6 Impacts on Historic Resources after Mitigation 
 
The mitigation measures listed above would reduce the impacts to historic resources and are consistent 
with the Memorandum of Agreement. However, the mitigation measures would not eliminate the 
significant impacts from the demolition of historic resources on the project site. Therefore, the Project 
would have a significant adverse impact on historic resources located within the project site after 
mitigation. 
 
3.7 Cumulative Impacts 
 
Cumulative impacts on historic resources evaluate whether impacts of the Project and related projects, 
when taken as a whole, substantially diminish the number of historic resources within the same or similar 
context or property type. Impacts to historic resources, if any, tend to be site-specific. No historic 
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resources were identified in the immediate vicinity of the project site. There are no other historic 
resources in the City of Downey significant for their association with the American aeronautical or 
aerospace industries. Therefore, the impacts to historic resources on the project site would not affect the 
historic resources in the immediate vicinity within the same or similar context or property type. 
Moreover, it is anticipated that historic resources that are potentially affected by related projects would 
also be subject to the same requirements of CEQA. These determinations would be made on a case-by-
case basis and the effects of cumulative development on historic resources would be mitigated to the 
extent feasible in accordance with CEQA and other applicable legal requirements.  
 
4. SOURCES 
 
Memorandum of Agreement, 2001. 
 
Final Historic Buildings and Structures Inventory and Evaluation, National Aeronautics and Space 
Administration Industrial Plant, Parcel I and II, Downey California, Earth Tech Inc., November 1999. 
 
Historic American Engineering Record, Buildings 1, 6, 11, 36, 39, 290, Onyx Architects, September 
2006.  
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Figure 1: The original EMSCO building was constructed in 1929. 
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Figure 2: The EMSCO plant circa 1939. 
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Figure 3: The Vultee Aircraft plant circa 1941. 
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Figure 4: The North American Aviation plan circa 1965. 
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Figure 5: The Kauffman wing was constructed in 1939. 
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Figure 6: This wing was added along Lakewood Boulevard around 1942. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 7: Building 290 was constructed in 1965. 
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Subject: Report of Geotechnical Evaluation for EIR 

Proposed Downey Studios Specific Plan 
12214 Lakewood Boulevard 
Downey, California 
MACTEC Project 4953-08-1351 

 
 
Dear Ms. Mailhot: 
 
We are pleased to submit this report presenting the results of our geotechnical evaluation for 
preparation of the EIR for the proposed Downey Studios Specific Plan in Downey, California.  Our 
evaluation has been prepared in accordance with the scope of our contract with Christopher A. 
Joseph and Associates dated June 11, 2008. 
 

Our report is based on a review of our geotechnical reports for projects in the immediate area and based 
on a review of available published and unpublished geologic and seismic literature pertinent to the 
study area. The City of Downey Seismic Safety Element of the Comprehensive General Plan (1975) 
and the Vision 2025, General Plan, Downey, California (2005) were reviewed as part of our scope. We 
previously performed numerous geotechnical investigations for the nearby Downey Regional Medical 
Center.  We have used the data from those subsurface investigations in our evaluation. Some of the 
prior explorations at the subject site were performed by MACTEC’s legacy firms LeRoy Crandall and 
Associates and Law/Crandall.  
 
The location of the proposed development is shown in Figure 1, Regional and Project Vicinity Map. 

 
The assessment of general site environmental conditions for the presence of pollutants in the soils 
and ground water of the site was beyond the scope of this investigation. 
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1.0  SCOPE 

This report presents the results of our geotechnical evaluation for preparation of the EIR for the 

proposed Downey Studios Specific Plan in Downey, California.  Our evaluation has been prepared 

in accordance with the scope of our contract with Christopher A. Joseph and Associates dated June 

11, 2008. 

 

Our report is based on a review of our geotechnical reports for projects in the immediate area and based 

on a review of available published and unpublished geologic and seismic literature pertinent to the 

study area. The City of Downey Seismic Safety Element of the Comprehensive General Plan (1975) 

and the Vision 2025, General Plan, Downey, California (2005) were reviewed as part of our scope. We 

previously performed numerous geotechnical investigations for the nearby Downey Regional Medical 

Center.  We have used the data from those subsurface investigations in our evaluation. Some of the 

prior explorations at the subject site were performed by MACTEC’s legacy firms LeRoy Crandall and 

Associates and Law/Crandall.  

 

The location of the proposed development is shown in Figure 1, Regional and Project Vicinity Map. 

 

The assessment of general site environmental conditions for the presence of pollutants in the soils 

and ground water of the site was beyond the scope of this investigation. 

 

The information in this report represents professional opinions that have been developed using that 

degree of care and skill ordinarily exercised, under similar circumstances, by reputable geotechnical 

consultants practicing in this or similar localities. No other warranty, expressed or implied, is made 

as to the professional advice included in this report. This report has been prepared for the 

Christopher Joseph and Associates and their consultants to be used solely in the preparation of the 

EIR for the proposed Downey Studios Specific Plan. The report has not been prepared for use by 

other parties, and may not contain sufficient information for purposes of other parties or other uses. 
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2.0  PROJECT LOCATION  

The proposed project is located at 12241 Lakewood Boulevard in the City of Downey, California 

(see Figure 1).  The project site is approximately 79 acres generally bounded to the north by the 

Downey Landing Retail Center, to the east by Bellflower Boulevard, to the south by the City Park 

Learning Center and the Kaiser Permanente Hospital and Medical Center and to the west by 

Lakewood Boulevard.  The project site is located within the 168-acre Downey Landing Specific 

Plan area.    

 

The project site was an aircraft manufacturing and National Aeronautics and Space Administration 

(NASA) industrial facility dating to the 1960’s.  A total of 25 buildings related to this industry exist 

on the project site along with current improvements related to movie set usage.  At present, the 

project site is occupied by a television and movie studio production facility called Downey Studios, 

and includes studio, production and office uses, an outdoor suburban street movie set, 20 acres of 

back lot space, and parking lots. 

 

The proposed project site is listed on the Hazardous Waste and Substances Sites List, commonly 

known as the “Cortese List.”  It is our understanding that an environmental remediation program 

associated with these previous industrial uses on the site is underway. 



Downey Studios Specific Plan - Report of Geotechnical Evaluation for EIR August 22, 2008 
MACTEC Project 4953-08-1351 
 
 
 

3 

3.0  PROJECT DESCRIPTION 

The proposed project is intended to promote development of a mixed-use, urban infill, 

comprehensively-designed and coordinated development.  The project will contain housing, work 

places, shops, entertainment, parks and civic facilities.  Development of the project would involve 

demolition of on-site structures and the construction of up to 3,950,000 square feet of residential, 

commercial, and office uses.  The project includes approximately 125,000 square feet of open space 

and 850,000 square feet of parking.  The proposed project would include construction of an internal 

street network and all infrastructure required to support development within the new community. 
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4.0  GEOLOGY 

4.1  GEOLOGIC SETTING 

The site is located in the Los Angeles Basin approximately 11 miles from the Pacific Ocean. The 

ground surface elevation at the site is approximately 100 feet above mean sea level. The Los 

Angeles Basin is a coastal plain between the Santa Monica Mountains to the north, the Puente Hills 

and Whittier fault to the east, the Palos Verdes Peninsula and Pacific Ocean on the west, and the 

Santa Ana Mountains and San Joaquin Hills on the south. The Los Angeles Basin is located in the 

northern portion of the Peninsular Ranges geomorphic province and is a northwest-trending 

alluviated lowland plain, sometimes called the Coastal Plain of Los Angeles. The basin is underlain 

by a deep structural depression which has been filled by both marine and continental sedimentary 

deposits, which rest on a basement complex of presumably igneous and metamorphic composition 

(Yerkes, et al, 1965). The basement surface within the central portion of the basin extends to a 

maximum depth of 32,000 feet below sea level. The prominent structural features within the Los 

Angeles Basin include the central lowland plain, the uplifted Palos Verdes Hills, and the northwest 

trending line of low hills and mesas (underlain by the Newport-Inglewood fault zone). 

 

On a regional scale, the site lies within the Peninsular Ranges geomorphic province, which extends 

northwesterly from Baja California into the Los Angeles Basin and westerly into the offshore area, 

including Santa Catalina, Santa Barbara, San Clemente and San Nicolas islands. The northern 

boundary of the province is the Transverse Ranges along the Malibu, Santa Monica, Hollywood, 

Raymond, Sierra Madre, and Cucamonga faults. The province is characterized by elongate, 

northwest-trending mountain ranges separated by sediment-filled valleys and basins that are oriented 

roughly parallel to the mountain ranges. The northwest trend is reflected in the direction of the 

dominant geologic structural features of the province, including northwest to west-northwest 

trending folds and faults. 

 

The relationship of the site to local geologic features is depicted in Figure 2, Geologic Map.  The 

locations of major faults and earthquake epicenters in Southern California are shown on Figure 3. 
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4.2  GEOLOGIC MATERIALS 

Based on our prior borings drilled at a nearby site, the site is underlain by Holocene age alluvial 

deposits.  The alluvium extends to an approximate depth of 130 feet.  As encountered in those 

explorations, the alluvium generally consists of interlayered silty sand, sandy silt, and clay of 

varying consistency.  

 

The Holocene age alluvium is underlain by sediments of the late Pleistocene age Lakewood 

Formation. The Lakewood Formation materials consist of marine and continental gravel, sand sandy 

silt, silt, and clay that extend to a depth of approximately 350 feet beneath the site. Beneath the 

Lakewood Formation materials are gravel, sand, silt and clay deposits of the early Pleistocene age 

San Pedro Formation. The early Pleistocene age materials are approximately 600 feet thick and are 

underlain by Tertiary age sedimentary rocks (California Department of Water Resources, 1961). 

4.3  GROUND WATER 

The site is located within the Central Hydrologic Subarea in the Los Angeles-San Gabriel River 

Hydrologic Unit.  Water level measurements in October, 2007 in wells around the site had depth to 

ground water from the ground surface ranging from 53 to 88 feet.  Ground water levels were 

shallower to the north of the site than east or west. 

 

The site is located along the northern edge of the original artesian area of the late 1800’s, delineated 

by Mendenhall. However, the site is not within the artesian area later identified by Mendenhall in 

1905. Since the early 1900’s, the artesian area became much smaller, due to increased pumping of 

ground water and a decrease in irrigation from farming in the area. Based on a ground water contour 

map published by the California Division of Mines and Geology (1998), the historic high ground 

water level beneath the site is about 8 feet below the ground surface.  For the purpose of evaluating 

liquefaction and other future ground-water related phenomena, the highest future ground-water level 

may be taken as 40 feet below the ground surface because the ground-water level is not expected to 

return to the historic high level. 
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4.4  FAULTS 

The numerous faults in Southern California include active, potentially active, and inactive faults. 

The criteria for these major groups are based on criteria developed by the California Geological 

Survey (previously the California Division of Mines and Geology) for the Alquist-Priolo Earthquake 

Fault Zoning Program (Hart, 1999). By definition, an active fault is one that has had surface 

displacement within Holocene time (about the last 11,000 years). A potentially active fault is a fault 

that has demonstrated surface displacement of Quaternary age deposits (last 1.6 million years). 

Inactive faults have not moved in the last 1.6 million years. A list of nearby active faults (those 

included in CGS, 2003) and the distance in kilometers between the site and the nearest point on the 

fault, the maximum magnitude, and the slip rate for the fault is given in Table 1. A similar list for 

potentially active faults is presented in Table 2. The faults in the vicinity of the site are shown in 

Figure 3. 

Active Faults 

Whittier Fault 

The closest active fault to the site is the Whittier fault is located approximately 7 miles to the 

northeast. The northwest-trending Whittier fault extends along the south flank of the Puente Hills 

from the Santa Ana River on the southeast to Whittier Narrows on the northwest. According to 

Yeats, at Whittier Narrows the Whittier fault turns more northwesterly becoming the East 

Montebello fault. The main Whittier fault trace is a high-angle reverse fault, with the north side 

uplifted over the south side at an angle of approximately 70 degrees, although late Quaternary 

movement has been nearly pure strike slip and total right displacement may be around 8 to 9 

kilometers (Yeats, 2004). In the Brea-Olinda Oil Field, the Whittier fault displaces Pleistocene age 

alluvium, and Carbon Canyon Creek is offset in a right lateral sense by the Whittier fault. 

Newport-Inglewood Fault 

The active Cherry Hill fault of the Newport-Inglewood fault zone is about 7 miles southwest of the 

site. This fault zone is composed of a series of discontinuous northwest-trending en echelon faults 

extending from Ballona Gap southeastward to the area offshore of Newport Beach. This zone is 

reflected at the surface by a line of geomorphically young anticlinal hills and mesas formed by the 
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folding and faulting of a thick sequence of Pleistocene age sediments and Tertiary age sedimentary 

rocks (Barrows, 1974). Fault-plane solutions for 39 small earthquakes (between 1977 and 1985) 

show mostly strike-slip faulting with some reverse faulting along the north segment (north of 

Dominguez Hills) and some normal faulting along the south segment (south of Dominguez Hills to 

Newport Beach) (Hauksson, 1987). Investigations by Law/Crandall (1993) in the Huntington Beach 

area indicate that the North Branch segment of the Newport-Inglewood fault zone offsets Holocene 

age alluvial deposits in the vicinity of the Santa Ana River. 

Raymond Fault 

The active Raymond fault is located about 13 miles north of the site. The fault is primarily a left-lateral 

strike-slip fault with a minor component of high-angle reverse offset, placing basement rocks north of 

the fault over alluvial sediments south of the fault. The Raymond fault has long been recognized as a 

ground-water barrier in the Pasadena/San Marino area and numerous geomorphic features along its 

entire length (such as fault scarps, sag ponds, springs, and pressure ridges) attest to the fault's activity 

during the Holocene epoch (last 11,000 years). Within the last 36-41,000 years, five to eight separate 

earthquake events have been recognized along the Raymond fault (Crook et al., 1987, Weaver and 

Dolon, 2000). The most recent fault movement, based on radiocarbon ages from materials collected in 

an excavation exposing the fault, occurred sometime between 2,160 ± 105 and 1,630 ± 100 years 

before present (LeRoy Crandall and Associates, 1978; Crook et al., 1987; Weaver and Dolan, 2000). 

An average slip rate of 1.5 mm/yr and a maximum magnitude of 6.5 are estimated by the California 

Geological Survey (2003) for the Raymond fault. 

San Andreas Fault Zone 

The active San Andreas fault zone is located about 39 miles northeast of the site. This fault zone, 

California's most prominent geological feature, trends generally northwest for almost the entire 

length of the state. The southern segment of the fault is approximately 450 kilometers long and 

extends from the Transverse Ranges west of Tejon Pass on the north to the Mexican border and 

beyond on the south.  The 1857 Fort Tejon earthquake was the last major earthquake along the San 

Andreas fault zone in Southern California. 
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Blind Thrust Fault Zones 

Several buried thrust faults, commonly referred to as blind thrusts, underlie the Los Angeles Basin at 

depth. These faults are not exposed at the ground surface and are typically identified at depths 

greater than 3 kilometers. These faults do not present a potential surface fault rupture hazard. 

However, the following described blind thrust faults are considered active and potential sources for 

future earthquakes. 

Puente Hills Blind Thrust 

The Puente Hills Blind Thrust fault (PHBT) is defined based on seismic reflection profiles, 

petroleum well data, and precisely located seismicity (Shaw et al., 2002). This blind thrust fault 

system extends eastward from downtown Los Angeles to Brea (in northern Orange County). The 

PHBT includes three north-dipping segments, named from east to west as the Coyote Hills segment, 

the Santa Fe Springs segment, and the Los Angeles segment. These segments are overlain by folds 

expressed at the surface as the Coyote Hills, Santa Fe Springs Anticline, and the Montebello Hills. 

The PHBT underlies the site at depth. 

 

The Santa Fe Springs segment of the PHBT is believed to be the causative fault of the October 1, 

1987 Whittier Narrows Earthquake (Shaw et al., 2002). Postulated earthquake scenarios for the 

PHBT include single segment fault ruptures capable of producing an earthquake of magnitude 6.5 to 

6.6 (Mw) and a multiple segment fault rupture capable of producing an earthquake of magnitude 7.1 

(Mw). The PHBT is not exposed at the ground surface and does not present a potential for surface 

fault rupture. However, based on deformation of late Quaternary age sediments above this fault 

system and the occurrence of the Whittier Narrows earthquake, the PHBT is considered an active 

fault capable of generating future earthquakes beneath the Los Angeles Basin. An average slip rate 

of 0.7 mm/yr and a maximum magnitude of 7.1 are estimated by the California Geological Survey 

(2003) for the Puente Hills Blind Thrust. 

Upper Elysian Park Thrust 

The Upper Elysian Park fault is a blind thrust fault that overlies the Los Angeles and Santa Fe 

Springs segments of the Puente Hills Thrust (Oskin et al., 2000 and Shaw et al., 2002). The eastern 

edge of the Upper Elysian Park fault is defined by the northwest-trending Whittier fault zone. The 
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vertical surface projection of the Upper Elysian Park fault is approximately 7 miles north of the site 

at its closest point. Like other blind thrust faults in the Los Angeles area, the Upper Elysian Park 

fault is not exposed at the surface and does not present a potential surface rupture hazard; however, 

the Upper Elysian Park fault should be considered an active feature capable of generating future 

earthquakes. An average slip rate of 1.3 mm/yr and a maximum magnitude of 6.4 are estimated by 

the California Geological Survey (2003) for the Upper Elysian Park fault. 

San Joaquin Hills Thrust 

Until recently, the southern Los Angeles Basin has been estimated to have a low seismic hazard 

relative to the greater Los Angeles region. This estimation is generally based on the fewer number of 

known active faults and the lower rates of historic seismicity for this area. However, several recent 

studies by Grant et al. (1999, 2002) suggest that an active blind thrust fault system underlies the San 

Joaquin Hills. This postulated blind thrust fault is believed to be a faulted anticlinal fold, parallel to 

the Newport-Inglewood fault zone (NIFZ) but considered a distinctly separate seismic source (Grant 

et al., 2002). The recency of movement and Holocene slip rate of this fault are not known. However, 

the fault has been estimated to be capable of producing a Magnitude 6.8 to 7.3 earthquake (Grant et 

al., 2002). This estimation is based primarily on coastal geomorphology and age-dating of marsh 

deposits that are elevated above the current coastline. 

 

The vertical surface projection of the postulated San Joaquin Hills Thrust is about 20 miles southeast 

of the site at the closest point. This thrust fault is not exposed at the surface and does not present a 

potential surface fault rupture hazard. The California Geological Survey (2003) considers this 

postulated fault to be active and estimates an average slip rate of 0.5 mm/yr and a maximum moment 

magnitude of 6.6 for the San Joaquin Hills Thrust. 

Northridge Thrust 

The Northridge Thrust is located beneath the majority of the San Fernando Valley and was the 

causative fault of the January 17, 1994 Northridge earthquake. This thrust fault is not exposed at the 

surface and does not present a potential surface fault rupture hazard. However, the Northridge Thrust 

is an active feature that can generate future earthquakes. The vertical surface projection of the 

Northridge Thrust is about 25 miles northwest of the site at the closest point. The California 

Geological Survey (2003) estimates an average slip rate of 1.5 mm/yr. and a maximum magnitude of 
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of 7.0 for the Northridge Thrust.  

Potentially Active Faults 

Norwalk Fault 

The closest potentially active fault to the site is the Norwalk fault located approximately 2.3 miles to 

the southeast. The fault is a known ground-water barrier along the southern edge of the Coyote Hills, 

trending southeasterly toward the Santa Ana Mountains. The fault is thought to be a north-dipping 

reverse oblique fault along which the Coyote Hills have been uplifted. This fault offsets lower 

Pleistocene age and older deposits near the mouth of the Santa Ana Canyon. However, there is no 

evidence that this fault has offset Holocene age alluvial deposits (Ziony and Jones, 1989). 

Additionally, Jennings shows this fault to be potentially active (Jennings, 1994). 

Los Alamitos Fault 

The potentially active Los Alamitos fault is located approximately 5.6 miles south of the site. This 

fault trends northwest-southeast from the northern boundary of the City of Lakewood southeastward 

to the Los Alamitos Armed Forces Reserve Center. The fault, considered a southeasterly extension 

of the Paramount Syncline, appears to be a vertical fault with the early Pleistocene age materials on 

the west side of the fault displaced up relative to the east side. There is no evidence that this fault has 

offset Holocene age alluvial deposits (Ziony and Jones, 1989). Additionally, the “Fault Activity Map 

of California” published by the California Division of Mines and Geology (Jennings, 1994) 

considers this fault to be potentially active. 

MacArthur Park Fault 

The potentially active inferred MacArthur Park fault is located approximately 11 miles northwest of 

the site. The fault, inferred west of downtown Los Angeles, has been located based on south-facing 

scarps, truncated drainages, and other geomorphic features (Dolan and Sieh, 1993). The fault is 

approximately 8 kilometers (5 miles) long, extending northwest from the Pershing Square area in 

downtown Los Angeles through MacArthur Park to the Paramount Studios area in Hollywood. 

Current information suggests the fault is potentially active. 
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4.5  GEOLOGIC-SEISMIC HAZARDS 

Fault Rupture 

The site is not within a currently established Alquist-Priolo Earthquake Fault Zone for surface fault 

rupture hazards. Based on the available geologic data, active or potentially active faults with the 

potential for surface fault rupture are not known to be located directly beneath or projecting toward the 

site. Therefore, the potential for surface rupture due to fault plane displacement propagating to the 

surface at the site during the design life of the project is considered low. 

Seismicity 

Earthquake Catalog Data 

The seismicity of the region surrounding the site was determined from research of an electronic 

database of seismic data (Southern California Seismographic Network, 2004). This database 

includes earthquake data compiled by the California Institute of Technology from 1932 through 

2007 and data for 1812 to 1931 compiled by Richter and the U.S. National Oceanic Atmospheric 

Administration (NOAA). The search for earthquakes that occurred within 100 kilometers of the site 

indicates that 402 earthquakes of Richter magnitude 4.0 and greater occurred from 1932 through 

2007; 3 earthquakes of magnitude 6.0 or greater occurred between 1906 and 1931; and 1 earthquake 

of magnitude 7.0 or greater occurred between 1812 and 1905. A list of these earthquakes is 

presented as Table 3. Epicenters of moderate and major earthquakes (greater than magnitude 5.0) are 

shown in Figure 3. 

 

The information for each earthquake includes date and time in Greenwich Civil Time (GCT), 

location of the epicenter in latitude and longitude, quality of epicentral determination (Q), depth in 

kilometers, distance from the site in kilometers, and magnitude. Where a depth of 0.0 is given, the 

solution was based on an assumed 16-kilometer focal depth. The explanation of the letter code for 

the quality factor of the data is presented on the first page of the table. 
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Historic Earthquakes 

A number of earthquakes of moderate to major magnitude have occurred in the Southern California 

area within the last approximately 100 years. A partial list of these earthquakes is included in the 

following table. 

 

List of Historic Earthquakes 

Earthquake 
(Oldest to Youngest) 

 
Date of Earthquake 

 
Magnitude 

Distance to 
Epicenter 
(Miles) 

Direction to 
Epicenter 

San Bernardino Mtns. September 20, 1907 6.0 61 ENE 
Lake Elsinore May 15, 1910 6.0 46 SE 
Loma Linda area July 23, 1923 6.3 60 E 
Long Beach March 10, 1933 6.4 22 SSE 
Tehachapi July 21, 1952 7.5 90 NW 
San Fernando February 9, 1971 6.6 37 NNW 
Whittier Narrows October 1, 1987 5.9 10 N 
Sierra Madre June 28, 1991 5.8 25 NNE 
Landers June 28, 1992 7.3 99 ENE 
Big Bear June 28, 1992 6.4 77 ENE 
Northridge January 17, 1994 6.7 31 NW 
Hector Mine October 16, 1999 7.1 116 WNW 

        Prepared by:  RM 

        Checked by: PRK  

The site could be subjected to strong ground shaking in the event of an earthquake. The site is within 

an area in the Los Angeles basin where the depth is great to bedrock with high shear wave velocities.  

Recent simulations indicate this area could be subject to higher ground motions than other sites 

towards the edges of the Los Angeles basin.  Current ground motion design coefficients contained in 

the 2007 edition of the California Building Code do not contain a specific correction for these “basin 

effects.”  However, newer ground motion attenuation relations (known as the “Next-Generation 

Attenuation Relations” have been developed to account for basin effects. Therefore, site-specific 

ground motion studies have the capacity of modeling the shaking hazard at the site. Nevertheless, 

the basin effects are only significant in long-period ground motions (such as those above a period of 

1 second), therefore for high-rise and other long-period structures, it would be recommended that 

site-specific ground motion studies be performed. For the types of structures contemplated at the 

site, the periods of the structures would be considered low-enough that the code-based site ground 

motion parameters are sufficient. The hazard of ground shaking is common in Southern California 

and the effects of ground shaking can be mitigated by proper engineering design and construction in 
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design and construction in conformance with current building codes and engineering practices. 

Slope Stability 

The site is on nearly level ground. The relatively flat-lying topography at the site precludes both 

stability problems and the potential for lurching (earth movement at right angles to a cliff or steep 

slope during ground shaking). According to the City of Downey Seismic Safety Element (1975) and 

the County of Los Angeles Seismic Safety Element (1990), the site is not within an area identified as 

having a potential for slope instability. There are no known landslides near the site, nor is the site in 

the path of any known or potential landslides. Additionally, the site is not located within an area 

identified as having a potential for seismic slope instability (California Division of Mines and 

Geology, 1999). 

Liquefaction and Seismically-Induced Settlement 

Liquefaction potential is greatest where the ground water level is shallow, and submerged loose, fine 

sands occur within a depth of about 50 feet or less. Liquefaction potential decreases as grain size and 

clay and gravel content increase. As ground acceleration and shaking duration increase during an 

earthquake, liquefaction potential increases. 

 

According to the California Geological Survey (California Division of Mines and Geology, 1999) 

the site in located within an area that has a potential for liquefaction. However, according to the 

County of Los Angeles Seismic Safety Element (1990), the site is within an area identified as having 

a very low potential for liquefaction. 

 

The alluvium underlying the site may be loose and susceptible to liquefaction in the event of an 

earthquake.  The site is within an area that historically (prior to the 1960s) has had very shallow 

ground water levels (within 8 feet of the ground surface), although current groundwater levels are 

deeper than 50 feet.  The future ground water level is not expected to rise above a depth of 40 feet 

below the ground surface. 

 

Seismically-induced settlement is often caused by loose to medium-dense granular soils densified 

during ground shaking. At the current groundwater levels, the potential for seismically-induced 

settlement is moderate. 
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Tsunamis, Inundation, Seiches, and Flooding 

The site is not in a coastal area. Therefore, tsunamis (seismic sea waves) are not considered a 

significant hazard at the site. 

 

According to the County of Los Angeles Seismic Safety Element (1990), the site is located within a 

potential inundation area for an earthquake-induced dam failure from Whittier Narrows Dam. 

However, this dam, as well as others in California, are continually monitored by various 

governmental agencies (such as the State of California Division of Safety of Dams and the U.S. 

Army Corps of Engineers) to guard against the threat of dam failure. The possibility of dam failures 

during an earthquake has been addressed by the California Geological Survey in the earthquake 

planning scenarios for a magnitude 8.3 earthquake on the San Andreas fault zone (Davis et al., 1982) 

and a magnitude 7.0 earthquake on the Newport-Inglewood fault zone (Toppozada et al., 1988). As 

stated in both reports, catastrophic failure of a major dam as a result of a scenario earthquake is 

regarded as unlikely. Current design and construction practices, and ongoing programs of review, 

modification, or total reconstruction of existing dams are intended to ensure that all dams are 

capable of withstanding the maximum credible earthquake (MCE) for the site. Therefore, the 

potential for inundation at the site as a result of an earthquake-induced dam failure is considered 

low. 

 

The site is not in 100-year flood zone (Downey, 2005). 

Subsidence 

The site is not within an area of known subsidence associated with fluid withdrawal (ground water 

or petroleum), peat oxidation, or hydrocompaction. 

4.6  CONCLUSIONS 

Based on the available geologic data, active or potentially active faults with the potential for surface 

fault rupture are not known to be located beneath or projecting toward the site. In our opinion, the 

potential for surface rupture at the site due to fault plane displacement propagating to the ground 

surface during the design life of the project is considered low.  Although the site could be subjected 

to strong ground shaking in the event of an earthquake, this hazard is common in Southern 
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Southern California and the effects of ground shaking can be mitigated by proper engineering design 

and construction in conformance with current building codes and engineering practices. 

 

However, based on the postulated future ground-water level, the potential for liquefaction and 

liquefaction-induced settlement is considered moderate.  A site-specific liquefaction evaluation will 

need to be performed for the project. 

 

The site is relatively level and the absence of nearby slopes precludes slope stability hazards. The 

potential for other geologic hazards such as tsunamis, inundation, seiches, flooding, and subsidence 

affecting the site is considered low.  
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5.0  MITIGATION MEASURES 

5.1  GENERAL 

As part of the mitigation measures for the development as a whole, the proposed project will be 

designed and built in compliance with City of Downey, California building code requirements 

(currently based on the 2007 edition of the California Building Code). The City of Downey will 

require that the results of the comprehensive geotechnical investigation be submitted as part of the 

permitting process for the project. The City of Downey will require that the specific design 

recommendations presented in the comprehensive geotechnical report be incorporated into the 

design and construction of the proposed project.  

 

Proper engineering design and conformance with recommendations presented in the comprehensive 

geotechnical report for the project, in compliance with current building codes as required by the City 

of Downey, will reduce the identified potential geotechnical impacts to a level that is less than 

significant. 

5.2    GROUND SHAKING 

The site could be subjected to strong ground shaking. However, the hazards associated with ground 

shaking are common in seismically active Southern California. The location of the site relative to 

known active or potentially active faults indicates the site is not exposed to a greater seismic risk 

than other sites in the Downey area. 

 

The proposed development will be designed and built in accordance with applicable local and state 

building codes, which in general provide life safety for occupants of the structures in the event of the 

strong earthquake ground motions expected to occur in the vicinity of the site, as determined during 

the comprehensive geotechnical investigation for the proposed development. If development of the 

site were to include high-rise or other long-period structures, the geotechnical investigation for the 

proposed development should include a site-specific ground motion evaluation, which takes into 

account the basin effects observed in the Los Angeles basin. For the types of structures contemplated 

at the site, the ground-motion parameters presented in the code are considered sufficient. Potential 

impacts that could significantly affect the proposed structures as a result of ground shaking can be 
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ground shaking can be reduced to a less than significant level with proper engineering design and 

conformance with City building code requirements.  

5.3  LIQUEFACTION 

Based on the results of our preliminary analysis, unless mitigating measures are implemented, 

ground surface effects due to potential liquefaction in the event of seismic shaking are anticipated to 

involve ground deformation and associated tilting of structures. Additional explorations, laboratory 

testing, and analyses, as part of the comprehensive geotechnical investigation, would confirm this 

opinion during detailed construction level design. The comprehensive geotechnical investigation 

will provide recommendations for ground improvement and/or the design of foundations and 

structures to mitigate potential adverse impacts of liquefaction.  Ground improvement methods could 

consist of measures such as vibro-replacement, soil mixing, or compaction grouting.  Foundation 

design could include drilled or driven piles. 

5.4  EXPANSIVE AND CORROSIVE SOILS 

Based on the soil corrosivity studies performed at nearby sites, the site is soils may be severely 

corrosive to ferrous metals, aggressive to copper, and the exposure of portland cement concrete to 

sulfate attack may be moderate. The site soils are anticipated to be low to moderately expansive.  

However, the comprehensive geotechnical investigation for the proposed project should further 

evaluate the expansion and corrosion potential of the on-site materials. If the on-site soils are 

determined to be expansive or corrosive, specific recommendations will be provided in the 

comprehensive geotechnical report that will reduce any impacts to a level that is less than 

significant. Mitigation measures to reduce significant impacts from expansive soils to a level that is 

less than significant could include either mixing the expansive soils with nonexpansive soils to 

reduce the expansion potential to an acceptable level, selective placement of the expansive soils (i.e. 

placing these soils in areas where the fill will not support structures), removing the expansive soils 

from the site, or design of structural elements to withstand the pressures of expansive soils. The most 

effective mitigation measures for reducing significant impacts from corrosive soils to a level that is 

less than significant is proper material selection and design prior to construction. These mitigation 

measures would reduce significant impacts related to expansive soils and corrosive soils to a level 

that is less than significant. 
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The impacts of contaminated soils are not a part of this evaluation. 

5.5  GRADING 

We anticipate that conventional earth-moving equipment will be used in site grading.  Where 

uncertified fill soils and loose surficial soils are present, overexcavation and recompaction of these 

materials are recommended beneath the structures unless a structural first floor slab is utilized. We 

expect that onsite soils not impacted by contamination from prior site activities or remediated to 

applicable regulatory standards would be suitable for use as fill. If any fill is to be placed during 

grading, it shall be placed in accordance with the regulations of the appropriate governmental 

agencies. Grading is not anticipated to have a significant impact on the proposed project or the 

surrounding developments. 

5.6  STABILITY OF TEMPORARY EXCAVATIONS 

The site is underlain by Quaternary age alluvial sediments.  Where there is not sufficient space for 

sloped embankments, shoring of temporary excavations will be required.  The stability of proposed 

temporary slopes will be analyzed during the comprehensive geotechnical investigation for the 

proposed development as required by the City of Downey. Shoring should be designed for 

appropriate lateral earth pressures plus surcharge pressures from nearby structures or equipment. 
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Table 1 

Major Named Faults Considered to be Active 
in Southern California 

Fault 
(in increasing distance) 

Maximum 
Magnitude 

Slip Rate
(mm/yr.)

Distance From Site 
(miles) 

Direction
From Site

Puente Hills Blind Thrust 7.1 (a) BT 0.7 --- --- 
Whittier 6.8 (a) SS 2.5 7 NE 
Newport-Inglewood Zone 7.1 (a) SS 1.0 7 SW 
Upper Elysian Park  6.4 (a) BT 1.3 7 N 
Raymond 6.5 (a) RO 1.5 13 N 
Palos Verdes 7.3 (a) SS 3.0 14 SW 
Hollywood 6.4 (a) RO 1.0 15 NNW 
Verdugo 6.9 (a) RO 0.5 15 N 
San Jose 6.4 (a) RO 0.5 15 NE 
Santa Monica 6.6 (a) RO 1.0 16 NW 
Sierra Madre 7.2 (a) RO 2.0 17 NNE 
Clamshell-Sawpit 6.5 (a) RO 0.5 18 NNE 
San Joaquin Hills  6.6 (a) BT 0.5 20 SE 
San Gabriel  7.2 (a) SS 1.0 23 NNE 
Chino-Central Avenue 6.7 (a) RO 1.0 23 ENE 
Malibu Coast 6.7 (a) RO 0.3 24 WNW 
Northridge Thrust 7.0 (a) BT 1.5 25 NW 
San Fernando 6.7 (a) RO 2.0 26 NNW 
Cucamonga 6.9 (a) RO 5.0 28 NE 
Elsinore (Glen Ivy Segment) 6.8 (a) SS 5.0 26 ESE 
Anacapa-Dume 7.5 (a) RO 3.0 33 W 
Santa Susana 6.7 (a) RO 5.0 34 NW 
San Andreas (Mojave Segment ) 7.4 (a) SS 30.0 39 NE 
San Jacinto (San Bernardino Segment) 6.7 (a) SS 12.0 41 NE 
Simi-Santa Rosa 7.0 (a) RO 1.0 41 NW 

 
(a) California Geological Survey, 2003 Prepared by RM 
(b) Mark, 1977  Checked by PRK 
(c) Slemmons, 1979 
(d) Wesnousky, 1986 
(e) Hummon et al., 1994 
SS  Strike Slip 
RO Reverse Oblique 
BT Blind Thrust 
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Table 2 
Major Named Faults Considered to be Potentially Active 

in Southern California 

Fault 
(in increasing distance) 

Maximum 
Magnitude 

Slip Rate
(mm/yr.)

Distance From Site 
(miles) 

Direction
From Site

Norwalk 6.7 (c) RO 0.1 2.3 SE 
Los Alamitos 6.2 (b) SS 0.1 5.6 S 
MacArthur Park 5.7 (e) RO 0.1 11 NW 
El Modeno 6.5 (b) NO 0.1 12 SE 
Overland 6.0 (c) SS 0.1 15 WNW 
Charnock 6.5 (c) SS 0.1 15 W 
Duarte 6.7 (c) RO 0.1 17 NNE 
Peralta Hills 6.5 (b) RO 0.1 17 SE 
Indian Hill 6.6 (b) RO 0.1 20 NE 

 
(a) California Geological Survey, 2003 Prepared by RM 
(b) Mark, 1977  Checked by PRK 
(c) Slemmons, 1979 
(d) Wesnousky, 1986 
(e) Hummon et al., 1994 
SS  Strike Slip 
NO Normal Oblique 
RO Reverse Oblique 
BT Blind Thrust 

 

 
 



By RM 8/22/08 Checked MBH 8/22/08 

TABLE 3 
LIST OF HISTORIC EARTHQUAKES OF MAGNITUDE 4.0 OR 

GREATER WITHIN 100 KM OF THE SITE 
(CAL TECH DATA 1932-2007) 

 
 
   DATE       TIME    LATITUDE  LONGITUDE   Q  DIST  DEPTH  MAGNITUDE 
 
 
11-01-1932  04:45:00   34.00 N  117.25  W   E   82     .0      4.0 
03-11-1933  01:54:07   33.62 N  117.97  W   A   37     .0      6.4 
03-11-1933  02:04:00   33.75 N  118.08  W   C   19     .0      4.9 
03-11-1933  02:05:00   33.75 N  118.08  W   C   19     .0      4.3 
03-11-1933  02:09:00   33.75 N  118.08  W   C   19     .0      5.0 
03-11-1933  02:10:00   33.75 N  118.08  W   C   19     .0      4.6 
03-11-1933  02:11:00   33.75 N  118.08  W   C   19     .0      4.4 
03-11-1933  02:16:00   33.75 N  118.08  W   C   19     .0      4.8 
03-11-1933  02:17:00   33.60 N  118.00  W   E   37     .0      4.5 
03-11-1933  02:22:00   33.75 N  118.08  W   C   19     .0      4.0 
03-11-1933  02:27:00   33.75 N  118.08  W   C   19     .0      4.6 
03-11-1933  02:30:00   33.75 N  118.08  W   C   19     .0      5.1 
03-11-1933  02:31:00   33.60 N  118.00  W   E   37     .0      4.4 
03-11-1933  02:52:00   33.75 N  118.08  W   C   19     .0      4.0 
03-11-1933  02:57:00   33.75 N  118.08  W   C   19     .0      4.2 
03-11-1933  02:58:00   33.75 N  118.08  W   C   19     .0      4.0 
03-11-1933  02:59:00   33.75 N  118.08  W   C   19     .0      4.6 
03-11-1933  03:05:00   33.75 N  118.08  W   C   19     .0      4.2 
03-11-1933  03:09:00   33.75 N  118.08  W   C   19     .0      4.4 
03-11-1933  03:11:00   33.75 N  118.08  W   C   19     .0      4.2 
03-11-1933  03:23:00   33.75 N  118.08  W   C   19     .0      5.0 
03-11-1933  03:36:00   33.75 N  118.08  W   C   19     .0      4.0 
03-11-1933  03:39:00   33.75 N  118.08  W   C   19     .0      4.0 
03-11-1933  03:47:00   33.75 N  118.08  W   C   19     .0      4.1 
03-11-1933  04:36:00   33.75 N  118.08  W   C   19     .0      4.6 
03-11-1933  04:39:00   33.75 N  118.08  W   C   19     .0      4.9 
03-11-1933  04:40:00   33.75 N  118.08  W   C   19     .0      4.7 
03-11-1933  05:10:22   33.70 N  118.07  W   C   25     .0      5.1 
03-11-1933  05:13:00   33.75 N  118.08  W   C   19     .0      4.7 
03-11-1933  05:15:00   33.75 N  118.08  W   C   19     .0      4.0 
03-11-1933  05:18:04   33.58 N  117.98  W   C   41     .0      5.2 
03-11-1933  05:21:00   33.75 N  118.08  W   C   19     .0      4.4 
03-11-1933  05:24:00   33.75 N  118.08  W   C   19     .0      4.2 
03-11-1933  05:53:00   33.75 N  118.08  W   C   19     .0      4.0 
03-11-1933  05:55:00   33.75 N  118.08  W   C   19     .0      4.0 
 
 
NOTE:  Q IS A FACTOR RELATING THE QUALITY OF EPICENTRAL DETERMINATION 
 
A = + 1 km horizontal distance; + 2 km depth 
B = + 2 km horizontal distance; + 5 km depth 
C = + 5 km horizontal distance; no depth restriction 
D = >+ 5 km horizontal distance 
 
 Event qualities are highly suspect prior to 1990.  Many of these event 
qualities are based on incomplete information according to Caltech. 



By RM 8/22/08 Checked MBH 8/22/08 

TABLE 3 (cont.) 
LIST OF HISTORIC EARTHQUAKES OF MAGNITUDE 4.0 OR 

GREATER WITHIN 100 KM OF THE SITE 
(CAL TECH DATA 1932-2007) 

 
 
   DATE       TIME    LATITUDE  LONGITUDE   Q  DIST  DEPTH  MAGNITUDE 
 
 
03-11-1933  06:11:00   33.75 N  118.08  W   C   19     .0      4.4 
03-11-1933  06:18:00   33.75 N  118.08  W   C   19     .0      4.2 
03-11-1933  06:29:00   33.85 N  118.27  W   C   15     .0      4.4 
03-11-1933  06:35:00   33.75 N  118.08  W   C   19     .0      4.2 
03-11-1933  06:58:03   33.68 N  118.05  W   C   27     .0      5.5 
03-11-1933  07:51:00   33.75 N  118.08  W   C   19     .0      4.2 
03-11-1933  07:59:00   33.75 N  118.08  W   C   19     .0      4.1 
03-11-1933  08:08:00   33.75 N  118.08  W   C   19     .0      4.5 
03-11-1933  08:32:00   33.75 N  118.08  W   C   19     .0      4.2 
03-11-1933  08:37:00   33.75 N  118.08  W   C   19     .0      4.0 
03-11-1933  08:54:57   33.70 N  118.07  W   C   25     .0      5.1 
03-11-1933  09:10:00   33.75 N  118.08  W   C   19     .0      5.1 
03-11-1933  09:11:00   33.75 N  118.08  W   C   19     .0      4.4 
03-11-1933  09:26:00   33.75 N  118.08  W   C   19     .0      4.1 
03-11-1933  10:25:00   33.75 N  118.08  W   C   19     .0      4.0 
03-11-1933  10:45:00   33.75 N  118.08  W   C   19     .0      4.0 
03-11-1933  11:00:00   33.75 N  118.08  W   C   19     .0      4.0 
03-11-1933  11:04:00   33.75 N  118.13  W   C   19     .0      4.6 
03-11-1933  11:29:00   33.75 N  118.08  W   C   19     .0      4.0 
03-11-1933  11:38:00   33.75 N  118.08  W   C   19     .0      4.0 
03-11-1933  11:41:00   33.75 N  118.08  W   C   19     .0      4.2 
03-11-1933  11:47:00   33.75 N  118.08  W   C   19     .0      4.4 
03-11-1933  12:50:00   33.68 N  118.05  W   C   27     .0      4.4 
03-11-1933  13:50:00   33.73 N  118.10  W   C   21     .0      4.4 
03-11-1933  13:57:00   33.75 N  118.08  W   C   19     .0      4.0 
03-11-1933  14:25:00   33.85 N  118.27  W   C   15     .0      5.0 
03-11-1933  14:47:00   33.73 N  118.10  W   C   21     .0      4.4 
03-11-1933  14:57:00   33.88 N  118.32  W   C   18     .0      4.9 
03-11-1933  15:09:00   33.73 N  118.10  W   C   21     .0      4.4 
03-11-1933  15:47:00   33.75 N  118.08  W   C   19     .0      4.0 
03-11-1933  16:53:00   33.75 N  118.08  W   C   19     .0      4.8 
03-11-1933  19:44:00   33.75 N  118.08  W   C   19     .0      4.0 
03-11-1933  19:56:00   33.75 N  118.08  W   C   19     .0      4.2 
03-11-1933  22:00:00   33.75 N  118.08  W   C   19     .0      4.4 
03-11-1933  22:31:00   33.75 N  118.08  W   C   19     .0      4.4 
03-11-1933  22:32:00   33.75 N  118.08  W   C   19     .0      4.1 
03-11-1933  22:40:00   33.75 N  118.08  W   C   19     .0      4.4 
03-11-1933  23:05:00   33.75 N  118.08  W   C   19     .0      4.2 
03-12-1933  00:27:00   33.75 N  118.08  W   C   19     .0      4.4 
03-12-1933  00:34:00   33.75 N  118.08  W   C   19     .0      4.0 
03-12-1933  04:48:00   33.75 N  118.08  W   C   19     .0      4.0 
03-12-1933  05:46:00   33.75 N  118.08  W   C   19     .0      4.4 
03-12-1933  06:01:00   33.75 N  118.08  W   C   19     .0      4.2 
03-12-1933  06:16:00   33.75 N  118.08  W   C   19     .0      4.6 
03-12-1933  07:40:00   33.75 N  118.08  W   C   19     .0      4.2 



By RM 8/22/08 Checked MBH 8/22/08 

TABLE 3 (cont.) 
LIST OF HISTORIC EARTHQUAKES OF MAGNITUDE 4.0 OR 

GREATER WITHIN 100 KM OF THE SITE 
(CAL TECH DATA 1932-2007) 

 
   DATE       TIME    LATITUDE  LONGITUDE   Q  DIST  DEPTH  MAGNITUDE 
 
 
03-12-1933  08:35:00   33.75 N  118.08  W   C   19     .0      4.2 
03-12-1933  15:02:00   33.75 N  118.08  W   C   19     .0      4.2 
03-12-1933  16:51:00   33.75 N  118.08  W   C   19     .0      4.0 
03-12-1933  17:38:00   33.75 N  118.08  W   C   19     .0      4.5 
03-12-1933  18:25:00   33.75 N  118.08  W   C   19     .0      4.1 
03-12-1933  21:28:00   33.75 N  118.08  W   C   19     .0      4.1 
03-12-1933  23:54:00   33.75 N  118.08  W   C   19     .0      4.5 
03-13-1933  03:43:00   33.75 N  118.08  W   C   19     .0      4.1 
03-13-1933  04:32:00   33.75 N  118.08  W   C   19     .0      4.7 
03-13-1933  06:17:00   33.75 N  118.08  W   C   19     .0      4.0 
03-13-1933  13:18:28   33.75 N  118.08  W   C   19     .0      5.3 
03-13-1933  15:32:00   33.75 N  118.08  W   C   19     .0      4.1 
03-13-1933  19:29:00   33.75 N  118.08  W   C   19     .0      4.2 
03-14-1933  00:36:00   33.75 N  118.08  W   C   19     .0      4.2 
03-14-1933  12:19:00   33.75 N  118.08  W   C   19     .0      4.5 
03-14-1933  19:01:50   33.62 N  118.02  W   C   35     .0      5.1 
03-14-1933  22:42:00   33.75 N  118.08  W   C   19     .0      4.1 
03-15-1933  02:08:00   33.75 N  118.08  W   C   19     .0      4.1 
03-15-1933  04:32:00   33.75 N  118.08  W   C   19     .0      4.1 
03-15-1933  05:40:00   33.75 N  118.08  W   C   19     .0      4.2 
03-15-1933  11:13:32   33.62 N  118.02  W   C   35     .0      4.9 
03-16-1933  14:56:00   33.75 N  118.08  W   C   19     .0      4.0 
03-16-1933  15:29:00   33.75 N  118.08  W   C   19     .0      4.2 
03-16-1933  15:30:00   33.75 N  118.08  W   C   19     .0      4.1 
03-17-1933  16:51:00   33.75 N  118.08  W   C   19     .0      4.1 
03-18-1933  20:52:00   33.75 N  118.08  W   C   19     .0      4.2 
03-19-1933  21:23:00   33.75 N  118.08  W   C   19     .0      4.2 
03-20-1933  13:58:00   33.75 N  118.08  W   C   19     .0      4.1 
03-21-1933  03:26:00   33.75 N  118.08  W   C   19     .0      4.1 
03-23-1933  08:40:00   33.75 N  118.08  W   C   19     .0      4.1 
03-23-1933  18:31:00   33.75 N  118.08  W   C   19     .0      4.1 
03-25-1933  13:46:00   33.75 N  118.08  W   C   19     .0      4.1 
03-30-1933  12:25:00   33.75 N  118.08  W   C   19     .0      4.4 
03-31-1933  10:49:00   33.75 N  118.08  W   C   19     .0      4.1 
04-01-1933  06:42:00   33.75 N  118.08  W   C   19     .0      4.2 
04-02-1933  08:00:00   33.75 N  118.08  W   C   19     .0      4.0 
04-02-1933  15:36:00   33.75 N  118.08  W   C   19     .0      4.0 
05-16-1933  20:58:55   33.75 N  118.17  W   C   19     .0      4.0 
08-04-1933  04:17:48   33.75 N  118.18  W   C   20     .0      4.0 
10-02-1933  09:10:17   33.78 N  118.13  W   A   15     .0      5.4 
10-02-1933  13:26:01   33.62 N  118.02  W   C   35     .0      4.0 
10-25-1933  07:00:46   33.95 N  118.13  W   C    3     .0      4.3 
11-13-1933  21:28:00   33.87 N  118.20  W   C    9     .0      4.0 
11-20-1933  10:32:00   33.78 N  118.13  W   B   15     .0      4.0 
01-09-1934  14:10:00   34.10 N  117.68  W   A   46     .0      4.5 



By RM 8/22/08 Checked MBH 8/22/08 

TABLE 3 (cont.) 
LIST OF HISTORIC EARTHQUAKES OF MAGNITUDE 4.0 OR 

GREATER WITHIN 100 KM OF THE SITE 
(CAL TECH DATA 1932-2007) 

 
 
   DATE       TIME    LATITUDE  LONGITUDE   Q  DIST  DEPTH  MAGNITUDE 
 
 
01-18-1934  02:14:00   34.10 N  117.68  W   A   46     .0      4.0 
01-20-1934  21:17:00   33.62 N  118.12  W   B   34     .0      4.5 
04-17-1934  18:33:00   33.57 N  117.98  W   C   41     .0      4.0 
10-17-1934  09:38:00   33.63 N  118.40  W   B   40     .0      4.0 
11-16-1934  21:26:00   33.75 N  118.00  W   B   22     .0      4.0 
06-19-1935  11:17:00   33.72 N  117.52  W   B   61     .0      4.0 
07-13-1935  10:54:16   34.20 N  117.90  W   A   38     .0      4.7 
09-03-1935  06:47:00   34.03 N  117.32  W   B   76     .0      4.5 
12-25-1935  17:15:00   33.60 N  118.02  W   B   37     .0      4.5 
02-23-1936  22:20:42   34.13 N  117.34  W   A   77   10.0      4.5 
02-26-1936  09:33:27   34.14 N  117.34  W   A   77   10.0      4.0 
08-22-1936  05:21:00   33.77 N  117.82  W   B   34     .0      4.0 
10-29-1936  22:35:36   34.38 N  118.62  W   C   68   10.0      4.0 
01-15-1937  18:35:47   33.56 N  118.06  W   B   40   10.0      4.0 
03-19-1937  01:23:38   34.11 N  117.43  W   A   68   10.0      4.0 
07-07-1937  11:12:00   33.57 N  117.98  W   B   41     .0      4.0 
09-01-1937  13:48:08   34.21 N  117.53  W   A   64   10.0      4.5 
09-01-1937  16:35:33   34.18 N  117.55  W   A   61   10.0      4.5 
05-21-1938  09:44:00   33.62 N  118.03  W   B   35     .0      4.0 
05-31-1938  08:34:55   33.70 N  117.51  W   B   62   10.0      5.2 
07-05-1938  18:06:55   33.68 N  117.55  W   A   59   10.0      4.5 
08-06-1938  22:00:55   33.72 N  117.51  W   B   62   10.0      4.0 
08-31-1938  03:18:14   33.76 N  118.25  W   A   21   10.0      4.5 
11-29-1938  19:21:15   33.90 N  118.43  W   A   28   10.0      4.0 
12-07-1938  03:38:00   34.00 N  118.42  W   B   28     .0      4.0 
12-27-1938  10:09:28   34.13 N  117.52  W   B   61   10.0      4.0 
04-03-1939  02:50:44   34.04 N  117.23  W   A   84   10.0      4.0 
11-04-1939  21:41:00   33.77 N  118.12  W   B   17     .0      4.0 
11-07-1939  18:52:08   34.00 N  117.28  W   A   79     .0      4.7 
12-27-1939  19:28:49   33.78 N  118.20  W   A   17     .0      4.7 
01-13-1940  07:49:07   33.78 N  118.13  W   B   15     .0      4.0 
02-08-1940  16:56:17   33.70 N  118.07  W   B   25     .0      4.0 
02-11-1940  19:24:10   33.98 N  118.30  W   B   17     .0      4.0 
04-18-1940  18:43:43   34.03 N  117.35  W   A   73     .0      4.4 
06-05-1940  08:27:27   33.83 N  117.40  W   B   68     .0      4.0 
07-20-1940  04:01:13   33.70 N  118.07  W   B   25     .0      4.0 
10-11-1940  05:57:12   33.77 N  118.45  W   A   34     .0      4.7 
10-12-1940  00:24:00   33.78 N  118.42  W   B   31     .0      4.0 
10-14-1940  20:51:11   33.78 N  118.42  W   B   31     .0      4.0 
11-01-1940  07:25:03   33.78 N  118.42  W   B   31     .0      4.0 
11-01-1940  20:00:46   33.63 N  118.20  W   B   33     .0      4.0 
11-02-1940  02:58:26   33.78 N  118.42  W   B   31     .0      4.0 
01-30-1941  01:34:46   33.97 N  118.05  W   A    9     .0      4.1 
03-22-1941  08:22:40   33.52 N  118.10  W   B   45     .0      4.0 
03-25-1941  23:43:41   34.22 N  117.47  W   B   70     .0      4.0 
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TABLE 3 (cont.) 
LIST OF HISTORIC EARTHQUAKES OF MAGNITUDE 4.0 OR 

GREATER WITHIN 100 KM OF THE SITE 
(CAL TECH DATA 1932-2007) 

 
 
   DATE       TIME    LATITUDE  LONGITUDE   Q  DIST  DEPTH  MAGNITUDE 
 
 
04-11-1941  01:20:24   33.95 N  117.58  W   B   51     .0      4.0 
10-22-1941  06:57:18   33.82 N  118.22  W   A   14     .0      4.8 
11-14-1941  08:41:36   33.78 N  118.25  W   A   19     .0      4.8 
04-16-1942  07:28:33   33.37 N  118.15  W   C   61     .0      4.0 
10-24-1943  00:29:21   33.93 N  117.37  W   C   71     .0      4.0 
06-19-1944  00:03:33   33.87 N  118.22  W   B   10     .0      4.5 
06-19-1944  03:06:07   33.87 N  118.22  W   C   10     .0      4.4 
02-24-1946  06:07:52   34.40 N  117.80  W   C   61     .0      4.1 
06-01-1946  11:06:31   34.42 N  118.83  W   C   85     .0      4.1 
03-01-1948  08:12:13   34.17 N  117.53  W   B   62     .0      4.7 
04-16-1948  22:26:24   34.02 N  118.97  W   B   78     .0      4.7 
10-03-1948  02:46:28   34.18 N  117.58  W   A   58     .0      4.0 
01-11-1950  21:41:35   33.94 N  118.20  W   A    7     .4      4.1 
09-22-1951  08:22:39   34.12 N  117.34  W   A   76   11.9      4.3 
02-17-1952  12:36:58   34.00 N  117.27  W   A   80   16.0      4.5 
08-23-1952  10:09:07   34.52 N  118.20  W   A   67   13.1      5.1 
10-26-1954  16:22:26   33.73 N  117.47  W   B   65     .0      4.1 
05-15-1955  17:03:25   34.12 N  117.48  W   A   64    7.6      4.0 
05-29-1955  16:43:35   33.99 N  119.06  W   B   86   17.4      4.1 
01-03-1956  00:25:48   33.72 N  117.50  W   B   62   13.7      4.7 
02-07-1956  02:16:56   34.53 N  118.64  W   B   83   16.0      4.2 
02-07-1956  03:16:38   34.59 N  118.61  W   A   86    2.6      4.6 
03-25-1956  03:32:02   33.60 N  119.11  W   A   97    8.2      4.2 
06-28-1960  20:00:48   34.12 N  117.47  W   A   64   12.0      4.1 
10-04-1961  02:21:31   33.85 N  117.75  W   B   36    4.3      4.1 
10-20-1961  19:49:50   33.65 N  117.99  W   B   32    4.6      4.3 
10-20-1961  20:07:14   33.66 N  117.98  W   B   32    6.1      4.0 
10-20-1961  21:42:40   33.67 N  117.98  W   B   32    7.2      4.0 
10-20-1961  22:35:34   33.67 N  118.01  W   B   30    5.6      4.1 
11-20-1961  08:53:34   33.68 N  117.99  W   B   29    4.4      4.0 
04-27-1962  09:12:32   33.74 N  117.19  W   B   90    5.7      4.1 
09-14-1963  03:51:16   33.54 N  118.34  W   B   46    2.2      4.2 
08-30-1964  22:57:37   34.27 N  118.44  W   B   48   15.4      4.0 
01-01-1965  08:04:18   34.14 N  117.52  W   B   62    5.9      4.4 
04-15-1965  20:08:33   34.13 N  117.43  W   B   69    5.5      4.5 
07-16-1965  07:46:22   34.49 N  118.52  W   B   72   15.1      4.0 
01-08-1967  07:37:30   33.63 N  118.47  W   B   45   11.4      4.0 
01-08-1967  07:38:05   33.66 N  118.41  W   C   39   17.7      4.0 
06-15-1967  04:58:05   34.00 N  117.97  W   B   17   10.0      4.1 
02-28-1969  04:56:12   34.57 N  118.11  W   A   72    5.3      4.3 
05-05-1969  16:02:09   34.30 N  117.57  W   B   67    8.8      4.4 
10-27-1969  13:16:02   33.55 N  117.81  W   B   51    6.5      4.5 
09-12-1970  14:10:11   34.27 N  117.52  W   A   68    8.0      4.1 
09-12-1970  14:30:52   34.27 N  117.54  W   A   67    8.0      5.2 
09-13-1970  04:47:48   34.28 N  117.55  W   A   67    8.0      4.4 



By RM 8/22/08 Checked MBH 8/22/08 

 
 
 
   DATE       TIME    LATITUDE  LONGITUDE   Q  DIST  DEPTH  MAGNITUDE 
 
 
02-09-1971  14:00:41   34.41 N  118.40  W   B   60    8.4      6.6 
02-09-1971  14:01:08   34.41 N  118.40  W   D   60    8.0      5.8 
02-09-1971  14:01:33   34.41 N  118.40  W   D   60    8.0      4.2 
02-09-1971  14:01:40   34.41 N  118.40  W   D   60    8.0      4.1 
02-09-1971  14:01:50   34.41 N  118.40  W   D   60    8.0      4.5 
02-09-1971  14:01:54   34.41 N  118.40  W   D   60    8.0      4.2 
02-09-1971  14:01:59   34.41 N  118.40  W   D   60    8.0      4.1 
02-09-1971  14:02:03   34.41 N  118.40  W   D   60    8.0      4.1 
02-09-1971  14:02:30   34.41 N  118.40  W   D   60    8.0      4.3 
02-09-1971  14:02:31   34.41 N  118.40  W   D   60    8.0      4.7 
02-09-1971  14:02:44   34.41 N  118.40  W   D   60    8.0      5.8 
02-09-1971  14:03:25   34.41 N  118.40  W   D   60    8.0      4.4 
02-09-1971  14:03:46   34.41 N  118.40  W   D   60    8.0      4.1 
02-09-1971  14:04:07   34.41 N  118.40  W   D   60    8.0      4.1 
02-09-1971  14:04:34   34.41 N  118.40  W   C   60    8.0      4.2 
02-09-1971  14:04:39   34.41 N  118.40  W   D   60    8.0      4.1 
02-09-1971  14:04:44   34.41 N  118.40  W   D   60    8.0      4.1 
02-09-1971  14:04:46   34.41 N  118.40  W   D   60    8.0      4.2 
02-09-1971  14:05:41   34.41 N  118.40  W   D   60    8.0      4.1 
02-09-1971  14:05:50   34.41 N  118.40  W   D   60    8.0      4.1 
02-09-1971  14:07:10   34.41 N  118.40  W   D   60    8.0      4.0 
02-09-1971  14:07:30   34.41 N  118.40  W   D   60    8.0      4.0 
02-09-1971  14:07:45   34.41 N  118.40  W   D   60    8.0      4.5 
02-09-1971  14:08:04   34.41 N  118.40  W   D   60    8.0      4.0 
02-09-1971  14:08:07   34.41 N  118.40  W   D   60    8.0      4.2 
02-09-1971  14:08:38   34.41 N  118.40  W   D   60    8.0      4.5 
02-09-1971  14:08:53   34.41 N  118.40  W   D   60    8.0      4.6 
02-09-1971  14:10:21   34.36 N  118.31  W   B   52    5.0      4.7 
02-09-1971  14:10:28   34.41 N  118.40  W   D   60    8.0      5.3 
02-09-1971  14:16:12   34.34 N  118.33  W   C   50   11.1      4.1 
02-09-1971  14:19:50   34.36 N  118.41  W   B   55   11.8      4.0 
02-09-1971  14:34:36   34.34 N  118.64  W   C   66   -2.0      4.9 
02-09-1971  14:39:17   34.39 N  118.36  W   C   56   -1.6      4.0 
02-09-1971  14:40:17   34.43 N  118.40  W   C   62   -2.0      4.1 
02-09-1971  14:43:46   34.31 N  118.45  W   B   52    6.2      5.2 
02-09-1971  15:58:20   34.33 N  118.33  W   B   50   14.2      4.8 
02-09-1971  16:19:26   34.46 N  118.43  W   B   66   -1.0      4.2 
02-10-1971  03:12:12   34.37 N  118.30  W   B   52     .8      4.0 
02-10-1971  05:06:36   34.41 N  118.33  W   A   57    4.7      4.3 
02-10-1971  05:18:07   34.43 N  118.41  W   A   62    5.8      4.5 
02-10-1971  11:31:34   34.38 N  118.46  W   A   60    6.0      4.2 
02-10-1971  13:49:53   34.40 N  118.42  W   A   59    9.7      4.3 
02-10-1971  14:35:26   34.36 N  118.49  W   A   59    4.4      4.2 
02-10-1971  17:38:55   34.40 N  118.37  W   A   57    6.2      4.2 
02-10-1971  18:54:41   34.45 N  118.44  W   A   65    8.1      4.2 



By RM 8/22/08 Checked MBH 8/22/08 

TABLE 3 (cont.) 
LIST OF HISTORIC EARTHQUAKES OF MAGNITUDE 4.0 OR 

GREATER WITHIN 100 KM OF THE SITE 
(CAL TECH DATA 1932-2007) 

 
 
   DATE       TIME    LATITUDE  LONGITUDE   Q  DIST  DEPTH  MAGNITUDE 
 
 
02-21-1971  05:50:52   34.40 N  118.44  W   A   60    6.9      4.7 
02-21-1971  07:15:11   34.39 N  118.43  W   A   59    7.2      4.5 
03-07-1971  01:33:40   34.35 N  118.46  W   A   57    3.3      4.5 
03-25-1971  22:54:09   34.36 N  118.47  W   A   58    4.6      4.2 
03-30-1971  08:54:43   34.30 N  118.46  W   A   52    2.6      4.1 
03-31-1971  14:52:22   34.29 N  118.51  W   A   54    2.1      4.6 
04-01-1971  15:03:03   34.43 N  118.41  W   A   62    8.0      4.1 
04-02-1971  05:40:25   34.28 N  118.53  W   A   55    3.0      4.0 
04-15-1971  11:14:32   34.26 N  118.58  W   B   56    4.2      4.2 
04-25-1971  14:48:06   34.37 N  118.31  W   B   53   -2.0      4.0 
06-21-1971  16:01:08   34.27 N  118.53  W   B   54    4.1      4.0 
06-22-1971  10:41:19   33.75 N  117.48  W   B   63    8.0      4.2 
02-21-1973  14:45:57   34.06 N  119.04  W   B   85    8.0      5.3 
03-09-1974  00:54:31   34.40 N  118.47  W   C   62   24.4      4.7 
08-14-1974  14:45:55   34.43 N  118.37  W   A   61    8.2      4.2 
01-01-1976  17:20:12   33.97 N  117.89  W   A   23    6.2      4.2 
04-08-1976  15:21:38   34.35 N  118.66  W   A   68   14.5      4.6 
08-12-1977  02:19:26   34.38 N  118.46  W   B   59    9.5      4.5 
09-24-1977  21:28:24   34.46 N  118.41  W   C   65    5.0      4.2 
05-23-1978  09:16:50   33.91 N  119.17  W   C   96    6.0      4.0 
01-01-1979  23:14:38   33.94 N  118.68  W   B   51   11.3      5.2 
10-17-1979  20:52:37   33.93 N  118.67  W   C   50    5.5      4.2 
10-19-1979  12:22:37   34.21 N  117.53  W   B   64    4.9      4.1 
09-04-1981  15:50:50   33.65 N  119.09  W   C   94    6.0      5.5 
10-23-1981  17:28:17   33.64 N  119.01  W   C   87    6.0      4.6 
10-23-1981  19:15:52   33.62 N  119.02  W   A   89   14.8      4.6 
04-13-1982  11:02:12   34.06 N  118.97  W   A   79   12.1      4.0 
05-25-1982  13:44:30   33.55 N  118.21  W   A   42   12.6      4.3 
01-08-1983  07:19:30   34.13 N  117.45  W   A   67    7.8      4.1 
02-22-1983  02:18:30   33.03 N  117.94  W   D  100   10.0      4.3 
02-27-1984  10:18:15   33.47 N  118.06  W   C   50    6.0      4.0 
10-26-1984  17:20:43   34.02 N  118.99  W   A   80   13.3      4.6 
04-03-1985  04:04:50   34.38 N  119.04  W   A   98   24.9      4.0 
10-02-1985  23:44:12   34.02 N  117.25  W   A   83   15.2      4.8 
02-21-1987  23:15:29   34.13 N  117.45  W   A   67    8.5      4.0 
10-01-1987  14:42:20   34.06 N  118.08  W   A   16    9.5      5.9 
10-01-1987  14:45:41   34.05 N  118.10  W   A   14   13.6      4.7 
10-01-1987  14:48:03   34.08 N  118.09  W   A   18   11.7      4.1 
10-01-1987  14:49:05   34.06 N  118.10  W   A   16   11.7      4.7 
10-01-1987  15:12:31   34.05 N  118.09  W   A   15   10.8      4.7 
10-01-1987  15:59:53   34.05 N  118.09  W   A   15   10.4      4.0 
10-04-1987  10:59:38   34.07 N  118.10  W   A   17    8.3      5.3 
10-24-1987  23:58:33   33.68 N  119.06  W   A   90   12.2      4.1 
02-11-1988  15:25:55   34.08 N  118.05  W   A   19   12.5      4.7 
06-26-1988  15:04:58   34.14 N  117.71  W   A   46    7.9      4.7 



By RM 8/22/08 Checked MBH 8/22/08 

TABLE 3 (cont.) 
LIST OF HISTORIC EARTHQUAKES OF MAGNITUDE 4.0 OR 

GREATER WITHIN 100 KM OF THE SITE 
(CAL TECH DATA 1932-2007) 

 
 
   DATE       TIME    LATITUDE  LONGITUDE   Q  DIST  DEPTH  MAGNITUDE 
 
 
11-20-1988  05:39:28   33.51 N  118.07  W   C   46    6.0      4.9 
12-03-1988  11:38:26   34.15 N  118.13  W   A   26   14.3      5.0 
01-19-1989  06:53:28   33.92 N  118.63  W   A   46   11.9      5.0 
02-18-1989  07:17:04   34.01 N  117.74  W   A   37    3.3      4.1 
04-07-1989  20:07:30   33.62 N  117.90  W   A   40   12.9      4.7 
06-12-1989  16:57:18   34.03 N  118.18  W   A   13   15.6      4.6 
06-12-1989  17:22:25   34.02 N  118.18  W   A   12   15.5      4.4 
12-28-1989  09:41:08   34.19 N  117.39  W   A   75   14.6      4.3 
02-28-1990  23:43:36   34.14 N  117.70  W   A   47    4.5      5.4 
03-01-1990  00:34:57   34.13 N  117.70  W   A   46    4.4      4.0 
03-01-1990  03:23:03   34.15 N  117.72  W   A   46   11.4      4.7 
03-02-1990  17:26:25   34.15 N  117.69  W   A   47    5.6      4.7 
04-17-1990  22:32:27   34.11 N  117.72  W   A   43    3.6      4.8 
06-28-1991  14:43:54   34.27 N  117.99  W   A   41    9.1      5.8 
06-28-1991  17:00:55   34.25 N  117.99  W   A   39    9.5      4.3 
07-05-1991  17:41:57   34.50 N  118.56  W   A   75   10.9      4.1 
01-17-1994  12:30:55   34.21 N  118.54  W   A   50   18.4      6.7 
01-17-1994  12:30:55   34.22 N  118.54  W   A   50   17.4      6.6 
01-17-1994  12:31:58   34.27 N  118.49  W   C   52    6.0      5.9 
01-17-1994  12:34:18   34.31 N  118.47  W   C   54    6.0      4.4 
01-17-1994  12:39:39   34.26 N  118.54  W   C   54    6.0      4.9 
01-17-1994  12:40:09   34.32 N  118.51  W   C   56    6.0      4.8 
01-17-1994  12:40:36   34.34 N  118.61  W   C   65    6.0      5.2 
01-17-1994  12:54:33   34.31 N  118.46  W   C   53    6.0      4.0 
01-17-1994  12:55:46   34.28 N  118.58  W   C   57    6.0      4.1 
01-17-1994  13:06:28   34.25 N  118.55  W   C   53    6.0      4.6 
01-17-1994  13:26:45   34.32 N  118.46  W   C   53    6.0      4.7 
01-17-1994  13:28:13   34.27 N  118.58  W   C   57    6.0      4.0 
01-17-1994  13:56:02   34.29 N  118.62  W   C   61    6.0      4.4 
01-17-1994  14:14:30   34.33 N  118.44  W   C   54    6.0      4.5 
01-17-1994  15:07:03   34.30 N  118.47  W   A   53    2.6      4.2 
01-17-1994  15:07:35   34.31 N  118.47  W   A   53    1.6      4.1 
01-17-1994  15:54:10   34.38 N  118.63  W   A   68   13.0      4.8 
01-17-1994  17:56:08   34.23 N  118.57  W   A   53   19.2      4.6 
01-17-1994  19:35:34   34.31 N  118.46  W   A   53    2.3      4.0 
01-17-1994  19:43:53   34.37 N  118.64  W   A   68   13.9      4.1 
01-17-1994  20:46:02   34.30 N  118.57  W   C   58    6.0      4.9 
01-17-1994  22:31:53   34.34 N  118.44  W   C   55    6.0      4.1 
01-17-1994  23:33:30   34.33 N  118.70  W   A   69    9.8      5.6 
01-17-1994  23:49:25   34.34 N  118.67  W   A   68    8.4      4.0 
01-18-1994  00:39:35   34.38 N  118.56  W   A   65    7.2      4.4 
01-18-1994  00:40:04   34.39 N  118.54  W   A   65     .0      4.2 
01-18-1994  00:43:08   34.38 N  118.70  W   A   73   11.3      5.2 
01-18-1994  04:01:26   34.36 N  118.62  W   A   67     .9      4.3 
01-18-1994  07:23:56   34.33 N  118.62  W   A   65   14.8      4.0 



By RM 8/22/08 Checked MBH 8/22/08 

TABLE 3 (cont.) 
LIST OF HISTORIC EARTHQUAKES OF MAGNITUDE 4.0 OR 

GREATER WITHIN 100 KM OF THE SITE 
(CAL TECH DATA 1932-2007) 

 
 
   DATE       TIME    LATITUDE  LONGITUDE   Q  DIST  DEPTH  MAGNITUDE 
 
 
01-18-1994  11:35:09   34.22 N  118.61  W   A   55   12.1      4.2 
01-18-1994  13:24:44   34.32 N  118.56  W   A   59    1.7      4.3 
01-18-1994  15:23:46   34.38 N  118.56  W   A   65    7.7      4.8 
01-19-1994  04:40:48   34.36 N  118.57  W   A   64    2.6      4.3 
01-19-1994  04:43:14   34.37 N  118.71  W   C   73    6.0      4.0 
01-19-1994  09:13:10   34.30 N  118.74  W   A   70   13.0      4.1 
01-19-1994  14:09:14   34.22 N  118.51  W   A   48   17.5      4.5 
01-19-1994  21:09:28   34.38 N  118.71  W   A   74   14.4      5.1 
01-19-1994  21:11:44   34.38 N  118.62  W   A   68   11.4      5.1 
01-21-1994  18:39:15   34.30 N  118.47  W   A   52   10.6      4.5 
01-21-1994  18:39:47   34.30 N  118.48  W   A   53   11.9      4.0 
01-21-1994  18:42:28   34.31 N  118.47  W   A   54    7.9      4.2 
01-21-1994  18:52:44   34.30 N  118.45  W   A   52    7.6      4.3 
01-21-1994  18:53:44   34.30 N  118.46  W   A   52    7.7      4.3 
01-23-1994  08:55:08   34.30 N  118.43  W   A   50    6.0      4.1 
01-24-1994  04:15:18   34.35 N  118.55  W   A   61    6.5      4.6 
01-24-1994  05:50:24   34.36 N  118.63  W   A   67   12.1      4.3 
01-24-1994  05:54:21   34.36 N  118.63  W   A   67   10.9      4.2 
01-27-1994  17:19:58   34.27 N  118.56  W   A   56   14.9      4.6 
01-28-1994  20:09:53   34.38 N  118.49  W   A   61     .7      4.2 
01-29-1994  11:20:35   34.31 N  118.58  W   A   60    1.1      5.1 
01-29-1994  12:16:56   34.28 N  118.61  W   A   60    2.7      4.3 
02-03-1994  16:23:35   34.30 N  118.44  W   A   51    9.0      4.0 
02-05-1994  08:51:29   34.37 N  118.65  W   A   69   15.4      4.0 
02-06-1994  13:19:27   34.29 N  118.48  W   A   52    9.3      4.1 
02-25-1994  12:59:12   34.36 N  118.48  W   A   58    1.2      4.0 
03-20-1994  21:20:12   34.23 N  118.47  W   A   47   13.1      5.2 
05-25-1994  12:56:57   34.31 N  118.39  W   A   50    7.0      4.4 
06-15-1994  05:59:48   34.31 N  118.40  W   A   50    7.4      4.1 
12-06-1994  03:48:34   34.29 N  118.39  W   A   48    9.0      4.5 
02-19-1995  21:24:18   34.05 N  118.92  W   A   74   15.6      4.3 
06-26-1995  08:40:28   34.39 N  118.67  W   A   72   13.3      5.0 
03-20-1996  07:37:59   34.36 N  118.61  W   A   66   13.0      4.1 
05-01-1996  19:49:56   34.35 N  118.70  W   A   72   14.4      4.1 
04-26-1997  10:37:30   34.37 N  118.67  W   A   71   16.5      5.1 
04-26-1997  10:40:29   34.37 N  118.67  W   A   71   14.6      4.0 
04-27-1997  11:09:28   34.38 N  118.65  W   A   70   15.2      4.8 
06-28-1997  21:45:25   34.17 N  117.34  W   A   78   10.0      4.2 
01-05-1998  18:14:06   33.95 N  117.71  W   A   39   11.5      4.3 
03-11-1998  12:18:51   34.02 N  117.23  W   A   84   14.9      4.5 
08-20-1998  23:49:58   34.37 N  117.65  W   A   67    9.0      4.4 
07-22-1999  09:57:24   34.40 N  118.61  W   A   69   11.6      4.0 
02-21-2000  13:49:43   34.05 N  117.26  W   A   82   15.0      4.5 
03-07-2000  00:20:28   33.81 N  117.72  W   A   40   11.3      4.0 
01-14-2001  02:26:14   34.28 N  118.40  W   A   48    8.8      4.3 



By RM 8/22/08 Checked MBH 8/22/08 

TABLE 3 (cont.) 
LIST OF HISTORIC EARTHQUAKES OF MAGNITUDE 4.0 OR 

GREATER WITHIN 100 KM OF THE SITE 
(CAL TECH DATA 1932-2007) 

 
 
   DATE       TIME    LATITUDE  LONGITUDE   Q  DIST  DEPTH  MAGNITUDE 
 
 
01-14-2001  02:50:53   34.29 N  118.40  W   A   48    8.4      4.0 
09-09-2001  23:59:18   34.06 N  118.39  W   A   28    7.9      4.2 
10-28-2001  16:27:45   33.92 N  118.27  W   A   13   21.1      4.0 
12-14-2001  12:01:35   33.95 N  117.75  W   A   36   13.8      4.0 
01-29-2002  05:53:28   34.36 N  118.66  W   A   69   14.1      4.2 
09-03-2002  07:08:51   33.92 N  117.78  W   A   33   12.9      4.8 
01-06-2005  14:35:27   34.13 N  117.44  W   A   68    4.2      4.4 



By RM 8/22/08 Checked MBH 8/22/08 

TABLE 3 (cont.) 
LIST OF HISTORIC EARTHQUAKES OF MAGNITUDE 4.0 OR 

GREATER WITHIN 100 KM OF THE SITE 
 
  S E A R C H   O F   E A R T H Q U A K E   D A T A   F I L E  1 
 
 
 
 
 
    SITE:  Downey 
 
 
         COORDINATES OF SITE  ......  33.9204 N  118.1294 W 
 
         DISTANCE PER DEGREE  .....  110.9 KM-N   92.5 KM-W 
 
         MAGNITUDE LIMITS  .....................  4.0 - 8.5 
 
         TEMPORAL LIMITS  ....................  1932 - 2007 
 
         SEARCH RADIUS (KM)  .......................    100 
 
         NUMBER OF YEARS OF DATA  ..................  76.00 
 
         NUMBER OF EARTHQUAKES IN FILE  ............   4274 
 
         NUMBER OF EARTHQUAKES IN AREA  ............    402 
 
 
 
 
 
           MACTEC Engineering and Consulting 



By RM 8/22/08 Checked MBH 8/22/08 

TABLE 3 (cont.) 
LIST OF HISTORIC EARTHQUAKES OF MAGNITUDE 4.0 OR 

GREATER WITHIN 100 KM OF THE SITE 
(RICHTER DATA 1906-1931) 

 
 
   DATE       TIME    LATITUDE  LONGITUDE   Q  DIST  DEPTH  MAGNITUDE 
 
 
05-15-1910  15:47:00   33.70 N  117.40  W   D   72     .0      6.0 
07-23-1923  07:30:26   34.00 N  117.25  W   D   82     .0      6.3 
 
 
 
 
 
  S E A R C H   O F   E A R T H Q U A K E   D A T A   F I L E  2 
 
 
 
 
 
    SITE:  a  
 
 
         COORDINATES OF SITE  ......  33.9204 N  118.1294 W 
 
         DISTANCE PER DEGREE  .....  110.9 KM-N   92.5 KM-W 
 
         MAGNITUDE LIMITS  .....................  6.0 - 8.5 
 
         TEMPORAL LIMITS  ....................  1906 - 1931 
 
         SEARCH RADIUS (KM)  .......................    100 
 
         NUMBER OF YEARS OF DATA  ..................  26.00 
 
         NUMBER OF EARTHQUAKES IN FILE  ............     35 
 
         NUMBER OF EARTHQUAKES IN AREA  ............      2 
 
 
 
 
 
           MACTEC Engineering and Consulting 



By RM 8/22/08 Checked MBH 8/22/08 

 
 

TABLE 3 (cont.) 
LIST OF HISTORIC EARTHQUAKES OF MAGNITUDE 4.0 OR 

GREATER WITHIN 100 KM OF THE SITE 
(NOAA/CDMG DATA 1812-1905) 

 
 
   DATE       TIME    LATITUDE  LONGITUDE   Q  DIST  DEPTH  MAGNITUDE 
 
 
02-09-1890  04:06:00   34.00 N  117.50  W   D   59     .0      7.0 
 
 
 
 
 
  S E A R C H   O F   E A R T H Q U A K E   D A T A   F I L E  3 
 
 
 
 
 
    SITE:  a  
 
 
         COORDINATES OF SITE  ......  33.9204 N  118.1294 W 
 
         DISTANCE PER DEGREE  .....  110.9 KM-N   92.5 KM-W 
 
         MAGNITUDE LIMITS  .....................  7.0 - 8.5 
 
         TEMPORAL LIMITS  ....................  1812 - 1905 
 
         SEARCH RADIUS (KM)  .......................    100 
 
         NUMBER OF YEARS OF DATA  ..................  94.00 
 
         NUMBER OF EARTHQUAKES IN FILE  ............      9 
 
         NUMBER OF EARTHQUAKES IN AREA  ............      1 
 
 
 
 
 
           MACTEC Engineering and Consulting 



By RM 8/22/08 Checked MBH 8/22/08 

TABLE 3 (cont.) 
LIST OF HISTORIC EARTHQUAKES OF MAGNITUDE 4.0 OR 

GREATER WITHIN 100 KM OF THE SITE 
 
 
 
 
 
     S U M M A R Y   O F   E A R T H Q U A K E   S E A R C H 
 
 
 
                              * * * 
 
 
 
 
    NUMBER OF HISTORIC EARTHQUAKES WITHIN 100 KM RADIUS OF SITE 
 
 
 
                MAGNITUDE RANGE            NUMBER 
 
 
                   4.0 - 4.5                 268 
 
                   4.5 - 5.0                  92 
 
                   5.0 - 5.5                  30 
 
                   5.5 - 6.0                   8 
 
                   6.0 - 6.5                   3 
 
                   6.5 - 7.0                   3 
 
                   7.0 - 7.5                   1 
 
                   7.5 - 8.0                   0 
 
                   8.0 - 8.5                   0 
 
 
 
 
 
                              * * * 
 
 
 
 
 
 
 
 
           MACTEC Engineering and Consulting 



By RM 8/22/08 Checked MBH 8/22/08 
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Table 1. Summary of 2002 Laboratory Results - Groundwater  Samples
Former NASA Industrial Plant
Downey, California

M
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ell
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epth of W

ell (ft bgs)
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Total Volatile O
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om
pounds

Perchlorate
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-N

itrosodium
ethylam

ine (N
D

M
A

)

1,4-D
ioxane

MW-1 66 2/20/2002 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
4/29/2002 0.71J 39 <0.75 <0.3 <0.3 <0.2 0.87J 0.70J <0.4 <0.3 <0.3 <0.2 <0.5 <0.3 <0.2 <0.5 <0.5 <0.4 7.5 47 <4 <2 1.4
9/18/2002 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
12/12/2002 1.6J 100 <0.60 <0.60 <0.60 <0.40 1.8J 2 <0.80 <0.60 <0.60 <0.40 <1 <0.60 <0.40 <1 <1 <0.80 16 118 NA NA NA

MW-2 70 2/21/2002 7.3J 620 3.8J <3 <3 <2 17 9.4J <4 <3 <3 <2 <5 <3 <2 <5 <5 4.8J 16 653 NA NA NA
4/30/2002 8.5J 740 5.3J <3 <3 <2 21 13 <4 <3 <3 <2 <5 <3 <2 <5 <5 <4 13 787 <4 1.8J 0.95
9/18/2002 <3.8 430 4.1J <3.8 <3.8 <2.5 13 9.1J <5 <3.8 <3.8 <2.5 <6.2 <3.8 <2.5 <6.2 <6.2 <5 <5 443 NA NA NA
12/12/2002 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS

MW-3 69 2/20/2002 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
4/29/2002 <0.75 220 6.3 1.1J <0.75 <0.5 1.2J <0.5 <1 <0.75 <0.75 <0.5 <1.2 <0.75 <0.5 <0.75 <1.2 <1 1.3J 226 <4 <2 <0.95
9/18/2002 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
12/16/2002 <1.5 250 3.7J <1.5 <1.5 <1 14 7.8 <2 <1.5 <1.5 <1 <2.5 <1.5 <1 <2.5 <2.5 2.4J <2 272 NA NA NA

MW-4 64 2/20/2002 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
4/25/2002 1.9 7.6 0.45J <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.5 <0.4 <0.3 10 <4 1.4J 1.8
9/16/2002 2.4 8.8 0.74J <0.3 <0.3 <0.2 <0.3 <0.2 <0.2 <0.3 <0.3 <0.2 <0.5 <0.3 <0.2 <0.5 <0.5 <0.4 <0.3 11 NA NA NA
12/12/2002 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS

MW-5 69 2/20/2002 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
4/26/2002 21 46 2.9 <0.3 <0.3 <0.3 0.96J 0.26J <0.4 <0.3 <0.3 <0.2 <0.5 <0.3 <0.2 <0.3 <0.5 <0.4 <0.4 70 <4 1.6J 1.4
9/17/2002 21 46 2.6 <0.3 <0.3 <0.2 0.73J 0.23J <0.4 <0.3 <0.3 <0.2 <0.5 <0.3 <0.2 <0.5 <0.5 <0.4 <0.4 70 NA NA NA
12/12/2002 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS

MW-6R 69 2/20/2002 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
4/26/2002 18 140 2.7 <0.75 <0.75 <0.5 0.88J <0.5 <1 <0.75 <0.75 <0.5 <1.2 <0.75 <0.5 <0.75 <1.2 <1 <1 161 <4 1.8J <0.95
9/18/2002 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
12/13/2002 2 9.8 1.1 <0.3 <0.3 0.44J <0.3 <0.2 <0.4 <0.3 <0.3 <0.2 <0.5 <0.3 <0.2 <0.5 <0.5 <0.4 <0.4 13 NA NA NA

MW-7R 66 2/21/2002 230 2,400 63 <10 <15 <10 <10 <10 <20 <15 <15 <10 <10 <10 <10 <10 <20 <20 <10 2,693 NA NA NA
4/30/2002 260 2,600 64 <15 <15 <10 <15 <10 <20 <15 <15 <10 <25 <15 <10 <25 <25 <20 <20 2,924 <4 15 1.4
9/19/2002 260 2,700 55 <15 <15 <10 <15 <10 <20 <15 <15 <10 <25 <15 <10 <25 <25 <20 <20 3,015 NA NA NA
12/12/2002 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS

MW-8 63 2/21/2002 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
4/29/2002 4.7 180 2.8 <0.75 <0.75 <0.5 1.9J 1.4J <1 <0.75 <0.75 <1 <2.5 <1.5 <1 <1.5 <2.5 1.2J <1.2J 188 <4 3.3 3.3
9/18/2002 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
12/16/2002 5.1 180 2.8 <0.75 <0.75 <0.5 1.8J 1.2J <1 <0.75 <0.75 <0.5 <1.2 <0.75 <0.5 <1.2 <1.2 1.8J <1 188 NA NA NA

MW-9 67 2/21/2002 65 170 2J <0.75 <0.75 <0.5 3.6 2.1J <2.5 <0.75 <0.75 <0.75 <0.75 <0.75 <0.75 <1.2 <1 <1 <1 239 NA NA NA
4/29/2002 59 140 1.6J <0.6 <0.6 <0.4 3.4 3.4 <0.8 <0.6 <0.6 <0.4 <1 <0.6 <0.4 <0.4 <1 <0.8 <0.8 206 <4 2.1 7.7
9/18/2002 43 190 14 <1.5 <1.5 <1 3.2J 1.2J <2 <1.5 <1.5 <1 <2.5 <1.5 <1 <2.5 <2.5 <2 <2 247 NA NA NA
12/16/2002 72 190 5.1 <0.75 <0.75 <0.5 3.8 1.7J <1 <0.75 <0.75 <0.5 <1.2 <0.75 <0.5 <1.2 <1.2 <1 <1 271 NA NA NA

MW-10 65 2/21/2002 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
4/29/2002 640 250 <3 <3 <3 <2 9.2J 4.5J <4 <3 <3 <2 <5 <3 <2 <3 <5 <4 <4 890 <4 8.6 29
9/18/2002 910 320 <7.5 <7.5 <7.5 <5 10J 5.3J <10 <7.5 <7.5 <5 <12 <7.5 <5 <12 <12 <10 <10 1,230 NA NA NA
12/17/2002 1,600 380 <7.5 <7.5 <7.5 <5 15J 7.1J <10 <7.5 <7.5 <5 <12 <7.5 <5 <12 <12 <10 <10 1,980 NA NA NA

MW-11 66 2/21/2002 2,200 760 <15 <15 <15 <10 32J <10 <20 <15 <15 <10 <25 <15 <10 <25 <25 <20 <20 2,960 NA NA NA
4/30/2002 1,700 1,000 <7.5 <7.5 <7.5 <5 62 19J <10 <7.5 <7.5 <5 <12 <7.5 <5 <12 <12 <10 <10 2,762 <4 3.6 91
9/19/2002 1,700 920 <15 <15 <15 <10 45J 16J <20 <15 <15 <10 <25 <15 <10 <25 <25 <20 <20 2,620 NA NA NA
12/12/2002 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
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MW-12 74 2/20/2002 <0.3 68 0.53J <0.3 <0.3 <0.2 0.69J <0.2 <0.4 <0.3 0.37 <0.2 <0.5 <0.3 <0.2 <0.3 <0.5 3 5.3 77 NA NA NA
4/25/2002 <0.3 69 1.5 <0.3 <0.3 <0.2 0.57J <0.2 <0.4 <0.3 <0.3 <0.2 <0.5 <0.3 <0.2 <0.3 <0.5 1.7J 2.8 73 <4 <2 <0.95
9/18/2002 <0.75 95 5.3 <0.75 <0.75 <0.5 <0.75 <0.5 <1 <0.75 <0.75 <0.5 <1.2 <0.75 <0.5 <1.2 <1.2 <1 <1 100 NA NA NA
12/13/2002 <0.6 130 8.5 <0.6 <0.6 <0.4 <0.6 <0.4 <0.8 <0.6 <0.6 <0.4 <1 <0.6 <0.4 <1 <1 <0.8 <0.8 139 NA NA NA

MW-13 73 2/20/2002 0.38J 9.7 <0.3 <0.3 <0.3 <0.2 <0.3 <0.2 <0.4 <0.3 <0.4 <0.2 <0.5 <0.3 <0.2 <0.3 <0.5 <0.3 2.8 13 NA NA NA
4/25/2002 0.64J 24 <0.3 <0.3 <0.3 <0.2 0.45J 0.49J <0.4 <0.3 <0.3 <0.2 <0.5 <0.3 <0.2 <0.3 <0.5 0.46J 8.2 32 <4 1.1J 1.1
9/16/2002 <0.3 7.2 <0.3 <0.3 <0.3 <0.2 <0.3 <0.2 <0.4 <0.3 <0.3 <0.2 <0.5 <0.3 <0.2 <0.5 <0.5 <0.4 0.73J 7 NA NA NA
12/12/2002 <0.3 11 <0.3 <0.3 <0.3 <0.2 <0.3 <0.2 <0.4 <0.3 <0.3 <0.2 <0.5 <0.3 <0.2 <0.5 <0.5 <0.4 <0.4 11 NA NA NA

MW-14 75 2/20/2002 0.60J 26 <0.3 <0.3 <0.3 <0.2 0.79J <0.2 <0.4 <0.3 <0.4 <0.2 <0.5 <0.3 <0.2 <0.3 <0.5 <0.3 1.1 27 NA NA NA
4/26/2002 2.3 80 0.31J <0.3 <0.3 0.68J 2.2 1.3 <0.4 <0.3 <0.4 <0.2 <0.5 <0.3 <0.2 2 <0.5 0.58J 5.6 93 <4 0.82J 0.98
9/17/2002 2.4 75 <0.6 <0.6 <0.6 1J 1.1J 1.1J <0.8 <0.6 <0.6 <0.4 <1 <0.6 <0.4 1.8J <1 <0.8 5.2 83 NA NA NA
12/13/2002 <0.3 47 <0.3 <0.3 <0.3 1 0.65J 0.98J <0.4 <0.3 <0.3 <0.2 <0.5 <0.3 <0.2 2.1 <0.5 <0.4 3.5 54 NA NA NA

MW-15 75 2/20/2002 0.53J 22 <0.3 <0.3 <0.3 <0.2 0.37J <0.2 <0.4 <0.3 <0.4 <0.2 <0.5 <0.3 <0.2 0.83J <0.5 <0.3 1.4 23 NA NA NA
4/26/2002 0.36J 17 <0.3 <0.3 <0.3 <0.2 <0.3 0.43J <0.4 <0.3 <0.4 <0.2 <0.5 <0.3 <0.2 0.82J <0.5 <0.3 1.2 18 <4 0.80J 0.96
9/16/2002 0.92J 48 <0.3 <0.3 <0.3 0.5J 0.47J 0.91J <0.4 <0.3 <0.3 <0.2 <0.5 <0.3 <0.2 0.51J <0.5 <0.4 2.5 51 NA NA NA
12/13/2002 2.2 99 <0.6 <0.6 <0.6 1.3J 0.96J 2.3 <0.8 <0.6 <0.8 <0.4 <1 <0.6 <0.4 <1 <1 <0.8 3.8 107 NA NA NA

MW-16 74 2/21/2002 <0.3 15 <0.3 <0.3 <0.3 0.59J <0.3 0.32J 0.42J <0.3 <0.4 <0.2 <0.5 <0.3 <0.2 2.2 <0.5 <0.3 <0.4 17 NA NA NA
4/26/2002 <0.3 18 <0.3 <0.3 <0.3 0.85J <0.3 0.3J <0.4 <0.3 <0.4 <0.2 <0.5 <0.3 <0.2 1.9 <0.5 <0.3 <0.4 20 <4 1.3J 3.1
9/17/2002 <1.5 150 <1.5 <1.5 <1.5 13 <1.5 1.9J <2 <1.5 <1.5 <1 <2.5 <1.5 <1 <2.5 <2.5 <2 <2 163 NA NA NA
12/16/2002 <0.3 7.4 <0.3 <0.3 <0.3 0.24J <0.3 <0.2 <0.4 <0.3 <0.4 <0.2 <1.2 <0.3 <0.2 1 <1 <0.4 <0.4 8 NA NA NA

MW-17 75 2/21/2002 15 170 <0.75 <0.75 <0.75 4 2.9 4.4 <1 <0.75 <0.75 <0.5 <1.2 <0.75 <0.5 <1.2 <1.2 1.3J <1 196 NA NA NA
4/29/2002 5.2 160 <0.75 <0.75 <0.75 2J 2.1J 4.6 <1 <0.75 <0.75 <0.5 <1.2 <0.75 <0.5 <1.2 <1.2 <1 <1 170 <4 <2 1.6
9/18/2002 2.9J 140 <1.5 <1.5 <1.5 1.8J 2J 3.3J <2 <1.5 <1.5 <1 <2.5 <1.5 <1 <2.5 <2.5 <2 <2 140 NA NA NA
12/13/2002 5 200 <0.75 <0.75 <0.75 5.8 2.8 4.6 <1 <0.75 <0.75 <0.5 <1.2 <0.75 <0.5 <1.2 <1.2 <1 <1 218 NA NA NA

MW-18 75 2/20/2002 3.2 72 0.58J <0.3 <0.3 <0.2 2.2 1.3 <0.4 <0.3 <0.3 <0.2 <0.5 <0.3 <0.2 1J <0.5 0.55J 1.5 80 NA NA NA
4/26/2002 2.2 58 0.58J <0.3 <0.3 <0.2 0.98J 0.98J <0.4 <0.3 <0.3 <0.2 <0.5 <0.3 <0.2 1.4 <0.5 0.72J 2.3 64 <4 0.42J 1
9/17/2002 3 52 <0.3 <0.3 <0.3 0.36J 0.89J 0.98J <0.4 <0.3 <0.3 <0.2 <0.5 <0.3 <0.2 1.7 <0.5 <0.4 3.2 60 NA NA NA
12/13/2002 2.9 27 <0.3 <0.3 <0.3 <0.2 0.33J 0.67J <0.4 <0.3 <0.3 <0.2 <0.5 <0.3 <0.2 2 <0.5 <0.4 1.6 34 NA NA NA

MW-19 75 2/20/2002 24 83 <0.6 <0.6 <0.6 <0.4 2 2.3 <0.8 <0.6 <0.6 <0.4 <1 <0.6 <0.4 <0.6 <1 <0.8 1.1J 111 NA NA NA
4/26/2002 42 170 <0.75 <0.75 <0.75 <0.5 4 4.9 <1 <0.75 <0.75 <0.5 <1.2 <0.75 <0.5 <1.2 <1.2 <1 1.7J 221 <4 2.5 3.2
9/18/2002 58 280 <1.5 <1.5 <1.5 <1 6.5 7 <2 <1.5 <1.5 <1 <2.5 <1.5 <1 <2.5 <2.5 <2 2.2J 352 NA NA NA
12/17/2002 16 140 0.6J <0.6 <0.6 <0.4 3.2 3.8 <0.8 <0.6 <0.6 <0.4 <1 <0.6 <0.4 <1 <1 <0.8 <0.8 163 NA NA NA

MW-20 100 2/21/2002 5.8 9.4 <0.3 <0.3 <0.3 <0.2 <0.3 <0.2 <0.4 <0.3 <0.3 <0.2 <0.5 <0.3 <0.2 <0.5 <0.5 <0.4 <0.3 15 NA NA NA
4/25/2002 1.7 6.6 <0.3 <0.3 <0.3 <0.2 <0.3 <0.2 <0.4 <0.3 <0.3 <0.2 <0.5 <0.3 <0.2 <0.5 <0.5 <0.4 <0.3 8 <4 1.9J 1.1
9/16/2002 0.93J 5.4 <0.3 <0.3 <0.3 <0.2 <0.3 <0.2 <0.4 <0.3 <0.3 <0.2 <0.5 <0.3 <0.2 <0.5 <0.5 <0.4 <0.3 5 NA NA NA
12/12/2002 0.53J 7.7 <0.3 <0.3 <0.3 <0.2 <0.3 <0.2 <0.4 <0.3 <0.3 <0.2 <0.5 <0.3 <0.2 <0.5 <0.5 <0.4 <0.3 8 NA NA NA

MW-21 75 2/21/2002 <3 360 28 3J <3 <3 <3 <2 <4 <3 <3 <3 <3 <3 <3 <5 <3 <4 <4 388 NA NA NA
4/29/2002 2.4 60 2.7 <0.3 <0.3 <0.2 <0.3 <0.2 <0.4 <0.3 <0.3 <0.2 <0.5 <0.3 <0.2 <0.5 <0.5 <0.4 <0.3 65 <4 <2 <0.95
9/17/2002 3.2J 190 7.6 <1.5 <1.5 <1 <1.5 <1 <2 <1.5 <1.5 <1 <2.5 <1.5 <1 <2.5 <2.5 <2 <2 198 NA NA NA
12/16/2002 3.4 120 5.3 0.66J <0.6 <0.4 <0.6 <0.4 <0.8 <0.6 <0.6 <0.4 <1 <0.6 <0.4 <1 <1 <0.8 <0.8 129 NA NA NA

MW-22 75 2/20/2002 19 240 4.3J <1.5 <1.5 <1 <1.5 <1 <2 <1.5 <0.5 <1 <2.5 <1.5 <1 <1.5 <2.5 <2 <2 259 NA NA NA
4/29/2002 17 190 3.3 <0.75 <0.75 <0.5 <0.75 <0.5 <1 <0.75 <0.75 <05 <1.2 <0.75 <0.5 <0.75 <1.2 <1 <1 210 <4 2.4 1.2
9/18/2002 21 520 9.6J <3.8 <3.8 <2.5 <3.8 <2.5 <5 <3.8 <3.8 <2.5 <6.2 <3.8 <2.5 <6.2 <6.2 <5 <5 541 NA NA NA
12/17/2002 26 300 6.2 <1.5 <1.5 <1 <1.5 <1 <2 <1.5 <1.5 <1 <2.5 <1.5 <1 <2.5 <2.5 <2 <2 332 NA NA NA
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MW-23 74 2/20/2002 74 1,500 33 <7.5 <7.5 <5 <7.5 <5 <10 <7.5 <7.5 <5 <12 <7.5 <5 <7.5 <12 <10 <10 1,607 NA NA NA
4/30/2002 110 1,900 39J <15 <15 <10 <15 <10 <20 <15 <15 <10 <25 <15 <10 <25 <25 <20 <20 2,010 <4 4.2 2
9/18/2002 71 1,800 34J <15 <15 <10 <15 <10 <20 <15 <15 <10 <25 <15 <10 <25 <25 <20 <20 1,871 NA NA NA
12/17/2002 89 1,600 36 <7.5 <7.5 <5 <7.5 <5 <10 <7.5 <7.5 <5 <12 <7.5 <5 <12 <12 <10 <10 1,725 NA NA NA

MW-24 75 2/20/2002 0.7J 63 27 2.6 <0.3 <0.2 <0.3 <0.2 <0.4 <0.3 <0.3 <0.2 <0.5 <0.3 <0.2 <0.3 <0.5 <0.4 <0.4 93 NA NA NA
4/26/2002 0.99J 61 20 2 <0.3 <0.2 <0.3 <0.2 <0.4 <0.3 <0.3 <0.2 <0.5 <0.3 <0.2 <0.3 0.8J <0.4 <0.4 83 <4 0.94J 1.4
9/17/2002 <0.6 65 29 4.7 <0.6 <0.4 <0.6 <0.4 <0.8 <0.6 <0.6 <0.4 <1 <0.6 <0.4 <1 <1 <0.8 <0.8 99 NA NA NA
12/13/2002 0.71J 63 28 5.5 <0.3 0.36J <0.3 <0.2 <0.4 <0.3 <0.3 <0.2 <0.5 <0.3 <0.2 <0.5 <0.5 <0.4 <0.4 97 NA NA NA

MW-25 75 2/20/2002 0.37J 16 1.1 <0.3 <0.3 <0.2 <0.3 1.1 <0.4 <0.3 <0.3 <0.2 <0.5 <0.3 <0.2 <0.3 <0.5 <0.4 <0.4 18 NA NA NA
4/25/2002 1.1 67 1.8 <0.3 <0.3 <0.2 0.32J 2.2 <0.4 <0.3 <0.3 <0.2 <0.5 <0.3 <0.2 <0.3 <0.5 <0.4 <0.4 72 <4 0.83J <0.95
9/17/2002 5.3J 330 6.5J <3 <3 <2 <3 <2 <4 <3 <3 <2 <5 <3 <2 <5 <5 <4 <4 330 NA NA NA
12/17/2002 9.7 380 8.2 <1.5 <1.5 <1 <1.5 <1 <2 <1.5 <1.5 <1 <2.5 <1.5 <1.5 <2.5 <2.5 <2 <2 398 NA NA NA

MW-26S 75 9/17/2002 18J 1,800 45J <15 <15 <10 <15 <10 <20 <15 <15 <10 <25 <15 <10 <25 <25 <20 <20 1,800 NA NA NA
12/17/2002 15J 1,400 57 <7.5 <7.5 <5 <7.5 <5 <10 <7.5 <7.5 <5 <12 <7.5 <5 <12 <12 <10 <10 1,457 NA NA NA

MW-26D 130 9/16/2002 <0.3 1.6 <0.3 <0.3 <0.3 <0.2 <0.3 <0.2 <0.4 0.78J <0.3 <0.2 <0.5 <0.3 <0.2 <0.5 <0.5 <0.4 <0.4 2 NA NA NA
12/12/2002 1.7 1.6 <0.3 <0.3 <0.3 3.7 <0.3 <0.2 <0.4 0.47J <0.3 <0.2 <0.5 <0.3 <0.2 <0.5 <0.5 <0.4 <0.4 7 NA NA NA

MW-27 130 9/15/2002 <0.3 0.91J <0.3 <0.3 <0.3 <0.2 <0.3 <0.2 <0.4 <0.3 <0.3 <0.2 <0.5 <0.3 <0.2 <0.5 <0.5 <0.4 <0.4 ND NA NA NA
12/12/2002 0.67J 1 <0.3 <0.3 <0.3 0.94J <0.3 <0.2 <0.4 <0.3 <0.3 <0.2 <0.5 <0.3 <0.2 <0.5 <0.5 <0.4 <0.4 1 NA NA NA

Notes:
< - Not detected at the indicated laboratory detection limit
J - Concentration detected below the laboratory detection (LDL) limit and above the method detection limit (MDL)
NS - Sample not collected during the sampling event.
NA - Sample not analyzed for this compound.
Table 2 earthtech Fourth Quarter 2002 Groundwater Monitoring Report
Table 4 earthtech Second Quarter 2002 Groundwater Monitoring and Upgradient Hydropunch Sampling Report
Concentrations reported in mircograms per liter, except MDMA which is reported in nanograms per liter.
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Table 2. Process and Preformance Monitoring Schedule
Former NASA Industrial Plant
Downey, California

Week Monitoring 
Event Type Monitoring Well #
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-1 Baseline

PI-MW-1, MW-13, MW-24, MW-25, IRZMW-01, 
IRZMW-02, IRZMW-03, IRZMW-04, IRZMW-

05, 
IRZMW-06, IRZMW-07, IRZMW-08, IRZMW-

09, 
IRZMW-10, PI-MW-03, PI-MW-10, PI-MW-11, 

X X X X X X X X X X X X X X X X X X X X X X

0 - 14
8 Process MW-24, MW-25, IRZMW-03 X X

12 Process
PI-MW-1, MW-24, MW-25, IRZMW-02, 

IRZMW-03, PI-MW-03, PI-MW-10, 
PI-MW-11

X X

16 Process
PI-MW-1, MW-24, MW-25, IRZMW-02, 

IRZMW-03, PI-MW-03, PI-MW-10, 
PI-MW-11

X X

20 Process
PI-MW-1, MW-24, MW-25, IRZMW-02, 

IRZMW-03, PI-MW-03, PI-MW-10, 
PI-MW-11

X X

24 Process
PI-MW-1, MW-24, MW-25, IRZMW-02, 

IRZMW-03, PI-MW-03, PI-MW-10, 
PI-MW-12, AW-107, AW-211, AW-304, 

AW-704, AW-815

X X

Performance

PI-MW-1, MW-13, MW-24, MW-25, IRZMW-01, 
IRZMW-02, IRZMW-03, IRZMW-04, IRZMW-

05, 
IRZMW-06, IRZMW-07, IRZMW-08, IRZMW-

09, 
IRZMW-10, PI-MW-03, PI-MW-10, PI-MW-11, 

X X X X X X X X X X X X X X X X X X

Process AW-107, AW-211, AW-304, AW-704, AW-815 X X

Performance

PI-MW-1, MW-13, MW-24, MW-25, IRZMW-01, 
IRZMW-02, IRZMW-03, IRZMW-04, IRZMW-

05, 
IRZMW-06, IRZMW-07, IRZMW-08, IRZMW-

09, 
IRZMW-10, PI-MW-03, PI-MW-10, PI-MW-11, 

X X X X X X X X X X X X X X X X X X X X X X

Process AW-107, AW-211, AW-304, AW-704, AW-815 X X

Performance

PI-MW-1, MW-13, MW-24, MW-25, IRZMW-01,
IRZMW-02, IRZMW-03, IRZMW-04, IRZMW-

05,
IRZMW-06, IRZMW-07, IRZMW-08, IRZMW-

09, 
IRZMW-10, PI-MW-03, PI-MW-10, PI-MW-11, 

X X X X X X X X X X X X X X X X X X X X X X

Process AW-107, AW-211, AW-304, AW-704, AW-815 X X

Performance

PI-MW-1, MW-13, MW-24, MW-25, IRZMW-01, 
IRZMW-02, IRZMW-03, IRZMW-04, IRZMW-

05, 
IRZMW-06, IRZMW-07, IRZMW-08, IRZMW-

09, 
IRZMW-10, PI-MW-03, PI-MW-10, PI-MW-11, 

X X X X X X X X X X X X X X X X X X X X X X

Process AW-107, AW-211, AW-304, AW-704, AW-815 X X

Performance

PI-MW-1, MW-13, MW-24, MW-25, IRZMW-01, 
IRZMW-02, IRZMW-03, IRZMW-04, IRZMW-

05, 
IRZMW-06, IRZMW-07, IRZMW-08, IRZMW-

09, 
IRZMW-10, PI-MW-03, PI-MW-10, PI-MW-11, 

X X X X X X X X X X X X X X X X X X X X X X

Process AW-107, AW-211, AW-304, AW-704, AW-815 X X

Performance

PI-MW-1, MW-13, MW-24, MW-25, IRZMW-01, 
IRZMW-02, IRZMW-03, IRZMW-04, IRZMW-

05, 
IRZMW-06, IRZMW-07, IRZMW-08, IRZMW-

09, 
IRZMW-10, PI-MW-03, PI-MW-10, PI-MW-11, 

X X X X X X X X X X X X X X X X X X X X X X

Process AW-107, AW-211, AW-304, AW-704, AW-815 X X

Performance

PI-MW-1, MW-13, MW-24, MW-25, IRZMW-01, 
IRZMW-02, IRZMW-03, IRZMW-04, IRZMW-

05, 
IRZMW-06, IRZMW-07, IRZMW-08, IRZMW-

09, 
IRZMW-10, PI-MW-03, PI-MW-10, PI-MW-11, 

X X X X X X X X X X X X X X X X X X X X X X

Process AW-107, AW-211, AW-304, AW-704, AW-815 X X

78

91

104

INITIAL CARBOHYDRATE INJECTION EVENT

26

39

52

65
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SITE LOCATION
1

NASA INDUSTRIAL PLANT
DOWNEY, CALIFORNIA
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4
NASA INDUSTRIAL PLANT

DOWNEY, CALIFORNIA

DISTRIBUTION OF TETRACHLOROETHENE (PCE)
IN GROUNDWATER
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NORTH AREA HYDRAULIC TEST WELL 
LAYOUT 9

NASA DOWNEY INDUSTRIAL PLANT
DOWNEY, CALIFORNIA



SOUTH AREA HYDRAULIC TEST WELL 
LAYOUT 10

NASA DOWNEY INDUSTRIAL PLANT
DOWNEY, CALIFORNIA



HYDRAULIC TEST MONITORING/ 
AMENDMENT WELL

NOT TO SCALE

 LEGEND 
PVC
BGS

POLYVINYL CHLORIDE
BELOW GROUND SURFACE

ANNULAR MATERIAL:

BENTONITE GROUT FROM 
SURFACE TO 38 FEET BGS

BENTONITE CHIPS, HYDRATE INPLACE 
FROM 38 FEET TO 43 FEET BGS

#3 MONTEREY SAND FROM 43 FEET 
TO 70 FEET BGS

GROUND SURFACE

MONITORING/AMENDMENT WELL:

2" PVC WELL CASING, BLANK, 
FROM SURFACE TO 45 FEET BGS

2" PVC WELL CASING, SLOTTED, WITH 0.020 
SLOTS, FROM 45 FEET TO 70 FEET BGS

 NOTE

WELL DESIGNS PRESENTED ARE 
CONCEPTUAL.  SITE LITHOLOGY MAY
DETERMINE SCREEN LENGTH AND 
PLACEMENT.

HYDRAULIC TEST MONITORING/AMENDMENT 
WELL CONSTRUCTION DETAIL

11
NASA INDUSTRIAL PLANT

NASA, CALIFORNIA



INJECTION POINT

NOT TO SCALE

 LEGEND 

PVC
BGS

POLYVINYL CHLORIDE
BELOW GROUND SURFACE

ANNULAR MATERIAL:

BENTONITE GRANUALS FROM 
SURFACE TO 45 FEET BGS

EXPANDABLE FOAM BRIDGE FROM 45 
FEET TO 50 FEET

GROUND SURFACE

TEMPORARY INJECTION POINT:

3/4" PVC WELL CASING, BLANK, 
FROM SURFACE TO 50 FEET BGS

3/4" OD PRE-PACKED SCREEN, WITH 0.010" 
SLOTS, FROM 50 FEET TO 70 FEET BGS

 NOTE
WELL DESIGNS PRESENTED ARE 
CONCEPTUAL.  SITE LITHOLOGY MAY
DETERMINE SCREEN LENGTH AND 
PLACEMENT.

OD OUTSIDE DIAMETER

TYPICAL INJECTION POINT 
CONSTRUCTION DETAIL

12
NASA INDUSTRIAL PLANT

NASA, CALIFORNIA



GROUNDWATER MONITORING WELL

NOT TO SCALE

 LEGEND 
PVC
BGS

POLYVINYL CHLORIDE
BELOW GROUND SURFACE

ANNULAR MATERIAL:

BENTONITE GROUT FROM 
SURFACE TO 23 FEET BGS

BENTONITE CHIPS, HYDRATE INPLACE 
FROM 23 FEET TO 28 FEET BGS

#3 MONTEREY SAND FROM 28 FEET 
TO 70 FEET BGS

GROUND SURFACE

MONITORING/AMENDMENT WELL:

2" PVC WELL CASING, BLANK, 
FROM SURFACE TO 30 FEET BGS

2" PVC WELL CASING, SLOTTED, WITH 0.020 
SLOTS, FROM 30 FEET TO 70 FEET BGS

 NOTE

WELL DESIGNS PRESENTED ARE 
CONCEPTUAL.  SITE LITHOLOGY MAY
DETERMINE SCREEN LENGTH AND 
PLACEMENT.

TYPICAL GROUNDWATER MONITORING 
WELL CONSTRUCTION DETAIL

13
NASA INDUSTRIAL PLANT

NASA, CALIFORNIA
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