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SAN BERNARDINO COUNTY 
INITIAL STUDY/MITIGATED NEGATIVE DECLARATION 

ENVIRONMENTAL CHECKLIST FORM 

This form and the descriptive information in the application package constitute the contents of 
Initial Study pursuant to County Guidelines under Ordinance 3040 and Section 15063 of the State 
CEQA Guidelines. 
 
PROJECT LABEL: 
 

APNs: 0466-021-01-0000 USGS Quad: 
Wild Crossing (1973, photorevised 
1993) 

Applicant
: 

Lockheed Martin Aeronautics 
Company 
1011 Lockheed Way 
Palmdale, CA 93599 

T, R, Section  T08N, R04W, Section 04 

Location  
17452-Wheeler Road, Helendale, 
CA 92342 

Thomas 
Bros 

 

Project 
No 

P201900193 Community 
Plan: 

None 

Rep 
Tetra Tech, Inc. 
301 E. Vanderbilt Way, Suite 450 
San Bernardino, CA 92408 

LUZD: Resource Conservation (RC) 

Proposal 
Construction of a new 19,395-
square foot warehouse 

Overlays: None 

 

PROJECT CONTACT INFORMATION: 

Lead Agency: County of San Bernardino  
 Land Use Services Department 
 385 N. Arrowhead Avenue, 1st Floor 
 San Bernardino, CA 92415-0182 
  

Contact Person: Ms. Suzanne Peterson  
Phone No: (909) 387-4739 Fax No: (909) 387-3223 

E-mail: Suzanne.Peterson@lus.sbcounty.gov 
  

Project Sponsor  Ms. Reenu Ko  
 Lockheed Martin Aeronautics Company 
 1011 Lockheed Way 
 Palmdale, CA 93599 

 
PROJECT DESCRIPTION: 

 

PROJECT LOCATION 

The proposed warehouse project is located within Assessor Parcel Number (APN) 0466-021-01 
in the southern region of the Helendale Radar Measurement Facility (HRMF), a fenced facility 
located at 17452-Wheeler Road, Helendale, California, 92342 in San Bernardino County.  (Figure 
1).  The facility is located on approximately 9 square miles (5,760 acres) of land, 5 miles north of 
the community of Helendale and just west of the Mojave River.  The entrance to the HRMF is 
from Wheeler Road.  Based on the topographic map, the property is located at approximately 
2,500 feet above mean sea level (USGS, Wild Crossing 7.5 Quadrangle, 1973, Photo revised in 
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1993). The regional topographic gradient in the area is toward the south.  The proposed project 
would be constructed in an area of the property that was likely disturbed during construction of 
the facility in the early 1980’s.  Since then, no disturbance of the project area has occurred, and 
native desert plants have become established and matured. 
 

PROJECT BACKGROUND 

The HRMF is a Lockheed Martin Aeronautics Company facility that is used to test radar signatures 
of various models.  The HRMF began operation in the early 1980’s and is currently comprised of 
a main operation complex and a 7,500-foot paved test range with three in-line measurement 
positions identified as pits due to their location underground characteristics.  The HRMF is under 
24-hour active security and regular patrols around the facility are conducted.  The proposed action 
is to construct a new19,395-square foot temperature-controlled secure warehouse which would 
be used to store models used for testing at the HRMF (Figure 1). 
 

PROJECT CHARACTERISTICS 

The project would consist of constructing a 19,395-square foot warehouse to be designated as 
Building 944 with a proposed height of 64 feet, 7 inches (Figure 2).  The main purpose of the 
proposed project is to create additional working and storage space to support current operations. 
The construction activities include earthwork, grading, paving, and construction of a pre-
engineered building with attached utility building, offices and bathrooms.  The building would be 
equipped with power, compressed air, a 15-ton crane, high volume air conditioning (HVAC), 
electrical power distribution, building automation, access control, security alarms, fire alarms, and 
a fire suppression system.  The building would require utility connections to data, telephone, 
electrical (high voltage), natural gas, domestic water, and a new septic system.  Construction of 
the warehouse and associated pavement would result in a total of approximately 1.96 acres of 
permanent impacts to desert habitat.  Additional temporary impacts would occur as a result of 
construction of the septic system, stormwater management and drainage and other associated 
facilities. 
 
Construction Schedule 
Construction of Building 944 is proposed to begin in January 2020 and conclude in October 2020.  
Construction would occur Monday through Friday, 6:00 AM to 2:30 PM but possibly during all 
daylight hours depending on the time of the year.  No work would occur at night or on weekends.  
The following is an overview of construction-related activities,  the estimated number of days to 
complete each activity and number of estimated personnel required for the activity. 
 

Activity Days 
Number of Site 

Personnel 

Site Preparation 6 6 

Grading 1 5 

Building/Structure 
Construction 

200-225 20-30 

Trenching 20-30 6-8 

Paving 3 5 
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The following equipment would be used during construction of Building 944: 
 

• DC dozer 

• Water trucks 

• Bottom dumper 

• Street sweepers 

• 966 loader 

• 140H blade scraper 

• Scissor lifts 

• Fork lifts 

• Boom lifts 

• Skip loaders 

• Back hoes 

• Concrete trucks 

• Roller compactor 

• Rubber tire roller 
 

A total of 16,209 cubic yards of fill would be used during construction and would be acquired from 
soil that was stockpiled during the excavation and construction of Pit 3 in the early 1980’s (Figure 
3).  The soil would be excavated, loaded and transported along an existing dirt road parallel to 
the test range to the project site (Figure 3). 
 
Operations and Maintenance Activities 
 
Once construction is complete, the warehouse would be used to store large test articles and 
models.  When required, test articles would be moved with appropriate lifts to testing locations 
within the range using existing paved roads.  Routine maintenance at Building 944 would include 
crane testing and routine maintenance of hangar door and equipment within the warehouse such 
as the air conditioning system. 

Surrounding Land Uses and Setting 

The following is a summary of existing land uses and zoning district for the project and adjacent 
areas to the project. 

Existing Land Use and Land Use Zoning Districts 

Location Existing Land Use Land Use Zoning District 

Project Site Industrial RC-Resource Conservation 

North Undeveloped lands RC-Resource Conservation 
South Rural residential RL-Rural Living 1, du/2.5 

East Undeveloped lands RC-Resource Conservation 
West Undeveloped lands RC-Resource Conservation 

du:  Dwelling Units
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ADDITIONAL APPROVAL REQUIRED BY OTHER PUBLIC AGENCIES 

 
Federal:  None 
 
State of California: None 
 
County of San Bernardino: Land Use Services Department-Building and Safety, Public Health-
Environmental Health Services, Special Districts, and Public Works 
 
Regional: Mojave Desert Air Quality Management District 
 
Local: None 
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View of the project 
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CONSULTATION WITH CALIFORNIA NATIVE AMERICAN TRIBES 

Have California Native American tribes traditionally and culturally affiliated with the project area 
requested consultation pursuant to Public Resources Code section 21080.3.1? If so, is there a 
plan for consultation that includes, for example, the determination of significance of impacts to 
tribal cultural resources, procedures regarding confidentially, etc.?  

On September 13, 2019, the County of San Bernardino initiated Consultation with Native 
American tribes that have traditional and cultural affiliations with the region that includes the 
project area.  Tribal consultation was concluded on December 9, 2019.  Section XVII, Tribal 
Cultural Resources, provides details on the consultation process.  Mitigations to reduce impact to 
tribal resources to a less than significant level are identified in Section V, Cultural Resources and 
Section XVII. 

Note: Conducting consultation early in the CEQA process allows tribal governments, lead agencies, and project 
proponents to discuss the level of environmental review, identify and address potential adverse impacts to tribal cultural 
resources, and reduce the potential for delay and conflict in the environmental review process. (See Public Resources 
Code section 21083.3.2.) Information may also be available from the California Native American Heritage Commission’s 
Sacred Lands File per Public Resources Code section 5097.96 and the California Historical Resources Information 
System administered by the California Office of Historic Preservation. Please also note that Public Resources Code 
section 21082.3(c) contains provisions specific to confidentiality. 

EVALUATION FORMAT 

This Initial Study is prepared in compliance with the California Environmental Quality Act (CEQA) 
pursuant to Public Resources Code Section 21000, et seq. and the State CEQA Guidelines 
(California Code of Regulations Section 15000, et seq.). Specifically, the preparation of an Initial 
Study is guided by Section 15063 of the State CEQA Guidelines. This format of the study is 
presented as follows. The project is evaluated based on its effect on 20 major categories of 
environmental factors. Each factor is reviewed by responding to a series of questions regarding 
the impact of the project on each element of the overall factor. The Initial Study checklist provides 
a formatted analysis that provides a determination of the effect of the project on the factor and its 
elements. The effect of the project is categorized into one of the following four categories of 
possible determinations: 

Potentially 
Significant Impact 

Less than Significant  
With Mitigation Incorporated 

Less than 
Significant 

No 
Impact 

 
Substantiation is then provided to justify each determination. One of the four following conclusions 
is then provided as a summary of the analysis for each of the major environmental factors.  

1. No Impact: No impacts are identified or anticipated and no mitigation measures are 
required. 

2. Less than Significant Impact: No significant adverse impacts are identified or anticipated 
and no mitigation measures are required. 

3. Less than Significant Impact with Mitigation Incorporated: Possible significant adverse 
impacts have been identified or anticipated and the following mitigation measures are 
required as a condition of project approval to reduce these impacts to a level below 
significant. The required mitigation measures are: (List of mitigation measures) 
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4. Potentially Significant Impact: Significant adverse impacts have been identified or 
anticipated. An Environmental Impact Report (EIR) is required to evaluate these impacts, 
which are (List of the impacts requiring analysis within the EIR). 

At the end of the analysis the required mitigation measures are restated and categorized as being 
either self- monitoring or as requiring a Mitigation Monitoring and Reporting Program. 

ENVIRONMENTAL FACTORS POTENTIALLY AFFECTED: 

The environmental factors checked below will be potentially affected by this project, involving at 
least one impact that is a "Potentially Significant Impact" as indicated by the checklist on the 
following pages. 

 

 Aesthetics  
Agriculture and Forestry 

Resources 
 Air Quality 

 Biological Resources  Cultural Resources  Energy 

 Geology/Soils  
Greenhouse Gas 
Emissions 

 Hazards & Hazardous Materials 

 Hydrology/Water Quality  Land Use/Planning  Mineral Resources 

 Noise  Population/Housing  Public Services 

 Recreation  Transportation  Tribal Cultural Resources 

 Utilities/Service Systems  Wildfire  Mandatory Findings of Significance 
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DETERMINATION: (To be completed by the Lead Agency)  

On the basis of this initial evaluation, the following finding is made: 

 The proposed project COULD NOT have a significant effect on the environment, and a 
NEGATIVE DECLARATION shall be prepared. 

 
Although the proposed project could have a significant effect on the environment, there shall not 
be a significant effect in this case because revisions in the project have been made by or agreed 
to by the project proponent. A MITIGATED NEGATIVE DECLARATION shall be prepared. 

 
The proposed project MAY have a significant effect on the environment, and an 
ENVIRONMENTAL IMPACT REPORT is required. 

 

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

 

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

 

 
 
_______________________________________________                   

 

____________________ 
Signature: (prepared by Name , Planner)  Date 
 
 
_______________________________________________ 

 

____________________ 
Signature:(Name , Supervising Planner)   Date 
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Issues 

Potentially 
Significant 

Impact 

Less than 
Significant 

with 
Mitigation 

Incorporated 

Less than 
Significant 

No 
Impact 

I. AESTHETICS – Except as provided in Public Resources Code Section 21099, would 
the project: 

 
a) 

 
Have a substantial adverse effect on a scenic 
vista? 

 
 

 
 

 
 

 
 

      
b) Substantially damage scenic resources, 

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

    

      
c) In non-urbanized areas, substantially degrade 

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

    

      
d) Create a new source of substantial light or 

glare, which will adversely affect day or 
nighttime views in the area? 

    

 

SUBSTANTIATION: (Check  if project is located within the view-shed of any Scenic 
Route listed in the General Plan):  

San Bernardino General Plan, 2007; Submitted Project Materials 

a) No Impact. The project site is undeveloped previously disturbed desert habitat. There 
are no unique or unusual features on the project site or within adjacent industrial 
development.  The warehouse height will be a maximum height of 64 feet, 7 inches and 
of similar height to existing warehouses within the facility. The closest scenic vista is 
found associated with Historic Route 66/National Trails Highway located more than 
three miles to the east.  As a result of the distance and intervening topography between 
the proposed project area and Route 66/National Trails Highway, no impact to the 
traveling public view would occur. No impact would occur, and no mitigation is required. 
 
 

b) No Impact.  The proposed project would not substantially damage scenic resources 
including but not limited to trees, rock outcropping, and historic buildings within a state 
scenic highway. The closest scenic highway is Route 66/National Trails Highway is 
more than three miles to the east.  No impact would occur, and no mitigation is required. 
 

c) Less than Significant.  The project may be visible to residences living on the southern 
border of the larger facility boundary.  The new warehouse would be consistent with 
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existing facility structures and would not a be unique design or character.  The closest 
residence is 0.4 miles to the southwest of the project area.  As a result of the distance 
and intervening topography between the proposed project area and the closest 
residence, a less than significant impact would occur. 
 

d) No Impact. The proposed project would be used to store test articles.  No substantial 
lighting would be required for the warehouse and would not cause a new source of 
substantial light or glare, which will adversely affect day or nighttime views in the area.  
No impacts would occur, and no mitigation is required. 

Therefore, no significant adverse impacts to aesthetics are identified or anticipated, and 
no mitigation measures are required. 
 
 

 

  
Issues 

Potentially 
Significant 

Impact 

Less than 
Significant 

with 
Mitigation 

Incorporated 

Less than 
Significant 

No 
Impact 

II. AGRICULTURE AND FORESTRY RESOURCES - In determining whether impacts to 
agricultural resources are significant environmental effects, lead agencies may refer to 
the California Agricultural Land Evaluation and Site Assessment Model (1997) prepared 
by the California Dept. of Conservation as an optional model to use in assessing impacts 
on agriculture and farmland. In determining whether impacts to forest resources, 
including timberland, are significant environmental effects, lead agencies may refer to 
information compiled by the California Department of Forestry and Fire Protection 
regarding the state’s inventory of forest land, including the Forest and Range 
Assessment Project and the Forest Legacy Assessment project; and forest carbon 
measurement methodology provided in Forest Protocols adopted by the California Air 
Resources Board. Would the project: 

      
a) Convert Prime Farmland, Unique Farmland, or 

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

    

      
b) Conflict with existing zoning for agricultural 

use, or a Williamson Act contract? 
    

      
c) Conflict with existing zoning for, or cause 

rezoning of, forest land (as defined in Public 
Resources Code section 12220(g)), 
timberland (as defined by Public Resources 
Code section 4526), or timberland zoned 
Timberland Production (as defined by 
Government Code section 51104(g))? 
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d) Result in the loss of forest land or conversion 
of forest land to non-forest use?     

  
    

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

    

SUBSTANTIATION: (Check  if project is located in the Important Farmlands Overlay):  

San Bernardino County General Plan, 2007; California Department of Conservation 
Farmland Mapping and Monitoring Program 

a-e) No Impact.  The proposed project site is not identified or designated as Prime 
Farmlands, Unique Farmland, or Farmland of Statewide Importance as identified 
California Department of Conservation (2019).  There are no agricultural uses at the site 
or the surrounding portion of the property.  The project area and adjacent facilities are 
not under a Williamson Act land conservation contract.  The proposed project will not 
conflict with existing zoning or cause rezoning of forest land as the project site is not 
zone forest land and is not timberland as defined by Public Resources Code section 
4562, or timberland zone Timberland Protection.  The site will not result in the loss of 
forest land or the conversion of forest land to non-forest use as the proposed project site 
is not forest land.  No impacts would occur, and no mitigation is proposed. 

Therefore, no significant adverse impacts to agriculture and forestry resources are 
identified or anticipated and no mitigation measures are required. 

 
  

Issues 
Potentially 
Significant 

Impact 

Less than 
Significant 

with 
Mitigation 

Incorporated 

Less than 
Significant 

No 
Impact 

III. AIR QUALITY - Where available, the significance criteria established by the applicable 
air quality management district or air pollution control district might be relied upon to 
make the following determinations. Would the project: 

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

    

      
b) Result in a cumulatively considerable net 

increase of any criteria pollutant for which the 
Project region is non-attainment under an 
applicable federal or state ambient air quality 
standard? 

    

      
c) Expose sensitive receptors to substantial 

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

    

      

SUBSTANTIATION: (Discuss conformity with the Mojave Desert Air Quality Management 
Plan, if applicable):  

San Bernardino County General Plan, 2007; Appendix A 

a) Less than Significant Impact. To pursue improvement of air quality in the San Bernardino 
County portion of the Mojave Desert Air Quality Management District (MDAQMD), the 
MDAQMD has prepared a set of attainment plans, which present comprehensive pollution 
control strategies aimed at attaining San Bernardino County’s ozone standards as required 
by the Clean Air Act Amendments of 1990.  These strategies are developed, in part, based 
on regional population, housing, and employment projections reflected in local general 
plans.  A project is consistent with local air quality plans if it is consistent with the local 
general plan.  A proposed project would be inconsistent with a general plan if it resulted in 
a land use re-designation, causing a general plan amendment and an increase in 
population beyond what is budgeted.   

The proposed project site is located in the Helendale area of the Desert Region within San 
Bernardino County.  The land use of the proposed project site is designated as Resource 
Conservation (RC) in the County of San Bernardino General Plan and Title 8 of the San 
Bernardino County Code, which includes national parks, military bases, conservation, 
areas and land owned by federal and state agencies.  The proposed project would not 
result in either a land use re-designation nor an increase in population.  A maximum of 20 
to 30 workers would be employed during construction of the warehouse.  The main purpose 
of the proposed project is to create additional working and storage space to support current 
operations. Thus, construction and operation of the proposed project would not conflict with 
MDAQMD air quality plans.  Since the proposed project is consistent with the County of 
San Bernardino’s General Plan, a less than significant impact would occur. No mitigations 
are required. 
 

b) Less than Significant Impact.  CEQA defines cumulative impacts as “two or more 
individual effects which, when considered together, are considerable or which compound 
or increase other environmental impacts” (14 CCR Section 15355).   

The intent of the proposed project is to add working space with increase to neither work 
force nor operation activities. The proposed project will generate temporary emissions of 
criteria pollutants during its construction stage but will not add significant emissions to 
current operations.  Construction activities and emissions will be temporary and will stop 
once the proposed project is completed.  Operation emissions would be minimal and result 
only from energy used (e.g., heating) and upkeep maintenance conducted (e.g., touch up 
architectural coating) at Building 944 and repair of paved areas.   

Air emissions resulting from construction and operation activities of the proposed project 
were calculated based on a scenario where each equipment piece in each phase runs 
simultaneously.  This approach assumes maximum daily operating time for all equipment 
assigned in each construction phase (e.g., Site Preparation, Grading, and Paving).  
Construction emissions were calculated using the California Emissions Estimator Model 
(CalEEMod).  CalEEMod is widely accepted to provide a uniform platform to estimate 
potential emissions resulting from construction and operation activities of land use projects.  
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The model uses pre-programed algorithms to calculate emissions based on data entered. 
The algorithms are designed to take information such as project size; construction length; 
vehicle and equipment types; number of vehicle trips and lengths; and equipment operating 
hours to calculate emissions of criteria pollutants and greenhouse gases.  Emission 
calculations provided in this document factor dust control measures such as those 
prescribed in MDAQMD Rule 403.2 and off-road vehicles using on average Tier 3 engines.   

CalEEMod input values and calculated air emission results for the proposed project are 
provided as Appendix A and summarized in Tables 1 and 2. 

Table 1 
Project Construction Emissions of Criteria Pollutants 

Project Phase VOCs NOx CO SOx PM10 PM2.5 

Construction 2021  
Annual (tons)/Daily (lbs) 

0.3/48.8 1.3/27.2 1.2/14.9 0.0/0.1 0.1/3.1 0.1/1.8 

Threshold of Significance 
Annual (tons)/Daily (lbs) 

25/137 25/137 100/548 25/137 15/82 15/82 

Significant? No No No No No No 
Notes: CO  carbon monoxide 

lbs  pounds NOx oxides of nitrogen (nitric oxide and nitrogen dioxide) 
PM10 respirable particulate matter less than 10 microns in diameter 
PM2.5 respirable particulate matter less than 2.5 microns in diameter 
SOx oxides of sulfur (sulfur dioxide and sulfur trioxide) 
VOCs volatile organic compounds 

Construction emissions of the proposed project do not exceed the MDAQMD established 
daily thresholds.   
 

Table 2 
Project Operation Emissions of Criteria Pollutants 

Project Phase VOCs NOx CO SOx PM10 PM2.5 

Operation  
Annual (tons)/Daily (lbs) 

0.1/0.6 0.0/0.2 0.0/0.1 0.0/0.0 0.0/0.0 0.0/0.0 

Threshold of Significance 
Annual (tons)/Daily (lbs) 

25/137 25/137 100/548 25/137 15/82 15/82 

Significant? No No No No No No 
Notes: CO  carbon monoxide 

lbs  pounds 
NOx oxides of nitrogen (nitric oxide and nitrogen dioxide) 
PM10 respirable particulate matter less than 10 microns in diameter 
PM2.5 respirable particulate matter less than 2.5 microns in diameter 
SOx oxides of sulfur (sulfur dioxide and sulfur trioxide) 
VOCs volatile organic compounds 

Operation emissions of the proposed project do not exceed the MDAQMD established daily 
thresholds.   

Construction and operation emissions from the proposed project will contribute to overall 
emissions from construction and operation of other projects in the area. However, the 
project contributions neither impact emissions budgeted in the General Plan nor exceed 
MDAQMD established thresholds. A less than significant impact would occur.  No 
mitigations are required.  
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c) Less than Significant Impact. The proposed project is not expected to expose sensitive 
receptors to substantial pollutant concentration during its construction and operation. 
During construction, emissions from off-road vehicles will be generated but odors 
associated with these emissions are temporary and not anticipated to impact workers in 
nearby buildings. Operation of the proposed project would not create either additional 
operation activity, processes, and odors.  A less than significant impact would occur.  No 
mitigations are required. 
 

d) Less than Significant Impact.  Construction and operation of the proposed project is not 
anticipated to create objectionable odors, and sources of objectionable odors are not 
identified near the proposed project site.  A less than significant impact would occur.  No 
mitigations are required. 

Therefore, no significant adverse impacts to air quality are identified or anticipated, and 
no mitigation measures are required. 

 
  

Issues 
Potentially 
Significant 

Impact 

Less than 
Significant 

with 
Mitigation 

Incorporated 

Less than 
Significant 

No 
Impact 

IV. BIOLOGICAL RESOURCES - Would the project: 

      
a) Have substantial adverse effects, either directly 

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

    

      
b) Have a substantial adverse effect on any 

riparian habitat or other sensitive natural 
community identified in local or regional plans, 
policies, and regulations or by the California 
Department of Fish and Wildlife or US Fish and 
Wildlife Service? 

    

      
c) Have a substantial adverse effect on state or 

federally protected wetlands (including, but not 
limited to, marsh, vernal pool, coastal, etc.) 
through direct removal, filling, hydrological 
interruption, or other means? 

    

      
d) Interfere substantially with the movement of any 

native resident or migratory fish or wildlife 
species or with established native resident or 
migratory wildlife corridors, or impede the use of 
native wildlife nursery sites? 
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e) Conflict with any local policies or ordinances 
protecting biological resources, such as a tree 
preservation policy or ordinance? 

    

      
f) 
 

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

    

 
SUBSTANTIATION: (Check if project is located in the Biological Resources Overlay or 

contains habitat for any species listed in the California Natural Diversity 
Database ):  

2019 Habitat Reconnaissance Survey (Appendix B), 2007 Biological Opinion for the 
HRMF (Appendix C)  

a) Less than Significant with Mitigations Incorporated.  The project area is 
undeveloped and supports relatively undisturbed native habitat that is dominated by 
creosote (Larrea tridentata) and burro bush (Ambrosia dumosa) scattered across the 
landscape.  During construction of the HRMF in the early 1980’s, the study area was 
disturbed, likely during the construction of adjacent paved roads found on the southern 
and eastern borders of  the study area.   

In 2011, focused surveys for desert tortoise (Gopherus agassizii), a federal and state 
listed as threatened reptile, was conducted May 9 through 17, 2011 at the entire 5,760-
acre HRMF property (Tetra Tech, Inc. 2011).  The HRMF is located adjacent to, but 
outside the Fremont Kramer Desert Wildlife Management Area (DWMA).  The Fremont 
Kramer DWMA provides habitat for threatened or endangered species such as desert 
tortoise.  Desert tortoise have been undergoing a decline in population due to a number 
of factors.  These include loss or destruction of habitat, killing or harming of animals in 
the wild, collection of individual animals, raven predation and disease.  The California 
Department of Fish and Wildlife listed the tortoise as threatened on June 22, 1989. The 
tortoise was emergency listed as endangered by the United States Fish and Wildlife 
(USFWS) on August 4, 1989. The USFWS listing was later changed to threatened. Both 
listings were made on the basis of declining populations due to the factors listed above. 
The discovery that the tortoise was rapidly disappearing throughout its range as a result 
of a disease known as Upper Respiratory Disease Syndrome (URDS) was a critical part 
of the listing decisions. 
 
Focused surveys for desert tortoise of the entire HRMF (which included the project area 
for the proposed warehouse) resulted in the documentation of 130 live tortoises and 479 
active burrows. Observations of active tortoise sign were evenly distributed throughout 
the undeveloped area of the HRMF although slightly higher concentrations of tortoise 
sign were evident in regions that are a greater distance from development and regular 
human activity. 
 
Focused burrowing owl surveys were conducted simultaneously with the May 2011 
desert tortoise surveys. The focused surveys identified a total of 12 live burrowing owls 
and approximately 57 active burrows with recent burrowing owl sign (whitewash with 
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pellets, and/or prey remains). One burrow contained an active nest of burrowing owl 
fledglings. 
 
Special status plants that were incidentally observed at the HRMF included Mojave fish 
hook cactus (Sclerocactus polyancistrus), Mojave spineflower (Chorizanthe spinosa) 
and Beaver dam breadroot (Pediomelum castoreum). None of the special status plants 
observed during the survey are federal or state listed species.   Special status wildlife 
species observed at the HRMF during the 2011 survey included loggerhead shrike 
(Lanius ludovicianus), LeConte’s thrasher (Toxostoma lecontei), and prairie falcon 
(Falco mexicanus). 
The 2011 survey concluded that based on the presence of suitable habitat, other special-
status wildlife that have a potential to occur at the HRMF included the following: 

• Mohave ground squirrel (Xerospermophilus mohavensis – State of California 
Threatened) 

• American badger (Taxidea taxus – California Species of Special Concern). 

The HRMF was determined to have suitable habitat for nesting by the following sensitive 
bird: 

• Loggerhead shrike (Lanius ludovicianus - California Species of Special Concern) 

In December 2007, a Biological Opinion  (BO) related to desert tortoise (Gopherus 
agassizii) for routine operations at the HRMF was issued by the USFWS (Appendix B).  
This BO was issued based on a review of Air Force Flight Test Center’s (AFFTC), 
Edwards Air Force Base, mission defense support activities and projects accomplished 
at the HRMF.  The BO provides a description of proposed activities at the HRMF and 
protective measures.  The following is list of activities by type that occur within the HRFM 
and are detailed in the 2007 BO (United States Fish and Wildlife Service 2007). 

• Class I: Activities that do not result in new surface disturbance. 

• Class II  Activities that result in new surface disturbance during the season with 
typically the least desert tortoise activity (November 1 through February 28). 

• Class III Activities that result in new surface disturbance during the season with 
typically the most desert tortoise activity (March 1 through October 31). 

Class I activities are routine daily operations at the HRMF.  Class II and III activities 
include use of heavy equipment used to perform routine maintenance repairs such as 
road grading, fence repairs and any new construction. 

The following Protective Measures identified in the BO are used to ensure no take or 
injury to desert tortoise at the HRMF 

1. Workers attend Instructor lead Desert Tortoise Awareness Training once a year.   

2. All visitors and workers at the HRMF stay on existing roads and keep speeds 
under 20 miles per hour on all roads. 

2. Workers at the HRMF will report tortoise sightings to HRMF Security 
immediately, including dead or injured tortoises.  
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3. Do not handle a desert tortoise unless it is in imminent danger – call your 
authorized biologist. 

4. Visual inspection beneath all vehicles and equipment is required prior to 
movement. 

5. Dogs and firearms are not allowed at the HRMF (except firearms used by 
security personnel). 

6. Keep trash in closed containers to reduce raven and coyotes on the HRMF.   

7. Herbicides used at the facility must be approved before use and must be wildlife-
safe. 

8. Killed or injured desert tortoise resulting from activities at HRMF will be reported 
to the USFWS within 3 days.  Injured tortoise will be transported to a qualified 
veterinarian.   

9. Provide the USFWS an annual report documenting any tortoise that have been 
injured or killed plus any new habitat disturbances. 

10. Presurvey of area proposed for construction activities within 24 hours of activity. 

11. Relocate desert tortoise within a construction area using a USFWS-approved 
biologist. 

12. Inspection of any open trench morning, afternoon and evening.  The trench will 
either be fenced off or ramped to prevent desert tortoise entrapment. 

13. Activities, vehicles and staging areas will be restricted to pre-determined 
corridors, access routes and previously disturbed areas as practicable.   

14. Activities will take place within the smallest practical area to minimize habitat 
disturbance. 

A reconnaissance survey of the proposed project area was on September 30, 2019, to 
identify potential habitat within the study area that could support sensitive biological 
species (Tetra Tech 2019) (Appendix C).  The project area was determined to be 
suitable habitat for desert tortoise, Mohave ground squirrel and burrowing owl.  One 
active desert tortoise burrow was noted within the project area.  No shrubs that may be 
suitable as nesting sites for loggerhead shrike, LeConte’s thrasher, prairie falcon or 
other raptors such as ravens are present within the study area. 

Based on habitat within the project area and sign of occupation by desert tortoise, the 
proposed project has the potential to significantly impact desert tortoise.  To reduce 
impacts from the proposed project to a less than significant level, Mitigation Measures 
BIO-1, BIO-2 and BIO-3 described below will be implemented. 

b) Less than Significant Impact.  The proposed project would permanently impact 1.69 
acres of creosote scrub habitat that would be reported as part of the annual reporting 
requirements.  The project site had been disturbed as part of the initial construction of 
the HRMF.  With the minor loss of habitat, a less than significant impact would occur 
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and no mitigations are proposed.  No other sensitive communities, such as riparian 
habitat, exists on the project site. 
 

c) No Impact. There are no protected wetlands present within the project site or in adjacent 
areas to the project site. No impacts would occur, and no mitigation is proposed. 
 

d) No Impact.  The proposed project would not interfere with movement of any native 
wildlife species.  The project site is located immediately adjacent to existing facilities at 
the HRMF and would not interfere with migratory wildlife corridors or impede the use of 
native wildlife nursery sites.  No impacts would occur, and no mitigation is proposed. 
 

e) No Impacts.  The proposed project would not conflict with any County of San Bernardino 
policies or ordinances protecting biological resources.  While creosote shrubs are listed 
in the County of San Bernardino Development Code, under the Plant Protection and 
Management chapter, only creosote shrubs rings that are 10 feet in diameter or greater 
are protected.  No impacts would occur, and no mitigation is proposed. 
 

f) No Impact. The project site and the HRMF are not within a Habitat Conservation Plan 
or Natural Community Conservation Plan, or other approved local, regional or state 
habitat conservation plan.  As a result, no impacts would occur and no mitigations are 
proposed. 

Therefore, potential significant adverse impacts to biological resources have been  
identified, and the following mitigation measures are required: 
 
BIO-1  Prior to project site disturbance, a clearance survey conducted by an Authorized Biologist 
for the HRMF will be conducted. Once the project area has been cleared, desert tortoise fencing 
will be installed to ensure exclusion of tortoise from adjacent undeveloped areas.   

BIO-2  A preconstruction survey of the project site and soil stockpile for burrowing owl will be 
completed within 14 days prior to ground disturbance according to California Department of Fish 
and Wildlife guidelines (California Department of Fish and Game 2012).   If active burrowing owl 
nests are present within the construction areas, they must be avoided by establishing a non-
disturbance buffer until the young fledge or the nest fails. Nesting owls that are adjacent to 
construction will also be avoided by establishing buffer areas. The buffer areas should be 
delineated and flagged to facilitate avoidance. 

BIO-3  All Conservation Measures identified in the 2007 BO for the HRMF will be adhered to 
during the Class II/Class III activities associated with the proposed project. 
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Issues 

Potentially 
Significant 

Impact 

Less than 
Significant 

with Mitigation 
Incorporated 

Less than 
Significant 

No 
Impact 

V. CULTURAL RESOURCES - Would the project: 

      

a) Cause a substantial adverse change in the 
significance of a historical resource 
pursuant to §15064.5? 

    

      

b) Cause a substantial adverse change in the 
significance of an archaeological resource 
pursuant to §15064.5? 

    

      

c) Disturb any human remains, including 
those outside of formal cemeteries? 

     
 
 

 

  

SUBSTANTIATION: (Check if the project is located in the Cultural  or Paleontologic  
Resources overlays or cite results of cultural resource review): San  

2015 Cultural Resources Report for HRMF (Appendix D) 

a) No Impact.  A cultural resource assessment of portions of the HRMF that included the 
proposed project site was conducted May 12 and May 15, 2015 (Tetra Tech, Inc. 2015a) 
(Appendix D).   A California Historical Resources Information System (CHRIS) records 
search was conducted at the South-Central Coastal Information Center (SCCIC). The 
record search encompassed portions of the radar testing features including the 
proposed project area, along with a 1-mile buffer. The CHRIS database indicates that 
at least seven cultural resource projects have been conducted within 1 mile of the 
proposed project area, including several surveys that were conducted within the current 
project area. The CHRIS database also indicated that 12 cultural resources had been 
recorded within 1 mile of the Project area, including three prehistoric archaeological 
sites, two historical archaeological sites, and seven isolated occurrences. None of these 
known cultural resources are located within the Project area.  The intensive pedestrian 
survey of the Project area resulted in the identification and documentation of 11 cultural 
resources that included five archaeological sites (two prehistoric and three historical), 
two built-environment resources, and four isolated artifacts (three prehistoric and one 
historical).  No historic or prehistoric resources were identified within the proposed 
project area.  Significance evaluations indicate that none of these cultural resources 
were recommended as eligible for listing on the California Register of Historical 
Resources.  
 

b) Less than Significant Impact with Mitigation Incorporated.  No prehistoric resources 
were identified within the project area.  Prehistoric resource noted during the 2015 
assessment were determined to not be significant.  In the unlikely event that potentially 
significant prehistoric resources are encountered during earthwork, Mitigation Measure 
CR-1 will be implemented to reduce potentially significant impacts to a less than 
significant level. If encountered prehistoric resources are determined to be significant, 
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Mitigation CR-2 will be implemented to reduce potentially significant impacts to a less 
than significant level. 
 

c) Less than Significant Impact with Mitigation Incorporated.  No formal cemeteries 
are located within the project area or within the HRMF and no known human remains 
occur in the area.  No impact would occur.  In the event that human remains are 
encountered during earthwork, Mitigation CR-3 will be implemented to reduce potentially 
significant impacts to a less than significant level. 
 

Therefore, potential significant adverse impacts to cultural resources have been 
identified, and the following mitigation measures are required: 
 
CR-1  In the event that cultural resources are discovered during project activities, all work in 
the immediate vicinity of the find (within a 60-foot buffer) shall cease and a qualified 
archaeologist meeting Secretary of Interior standards shall be hired to assess the find. Work 
on the other portions of the project outside of the buffered area may continue during this 
assessment period.  Additionally, the San Manuel Band of Mission Indians Cultural Resources 
Department (SMBMI) shall be contacted regarding any pre-contact finds and be provided 
information after the archaeologist makes his/her initial assessment of the nature of the find, so 
as to provide Tribal input with regards to significance and treatment.  
 
CR-2  If significant pre-contact cultural resources are discovered and avoidance cannot be 
ensured, the archaeologist shall develop a cultural resources Monitoring and Treatment Plan 
(Plan), the drafts of which shall be provided to SMBMI for review and comment. The 
archaeologist shall monitor the remainder of the ground-disturbance portion of the project and 
implement the Plan accordingly 
 
CR-3  In the unlikely event of an accidental discovery of any human remains are encountered 
during any earthwork activities, all work will cease in the immediate vicinity (within a 100-foot 
buffer of the find) until the San Bernardino County Coroner has made a determination of origin 
and disposition pursuant to PRC Section 5097.98.  State law requires the Native American 
Heritage Commission (NAHC) be notified in the event the remains are determined to be 
prehistoric or of Native American origin.  The NAHC shall determine and notify a Most Likely 
Descendant (MLD) who may inspect the site of the discovery within 48-hours of notification by 
the NAHC.  The MLD may recommend scientific removal and non-destructive analysis of 
human remains and items associated with Native American burials.  In addition, a Native 
American monitor will be present to identify the find in compliance with state law. 
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Issues 

Potentially 
Significant 

Impact 

Less than 
Significant 

with Mitigation 
Incorporated 

Less than 
Significant 

No 
Impact 

VI. ENERGY – Would the project:     

      

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

    

      

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

    

 
SUBSTANTIATION: San Bernardino County General Plan, 2007  

a) Less than Significant Impact.  Construction activities would require expenditure of 
energy in the form of vehicle/equipment use and materials such as concrete and asphalt.  
Once constructed, the warehouse, where feasible, would use energy conservation 
features.  No unnecessary or wasteful consumption of energy resources would occur, 
and a less than significant impact would occur. No mitigation is required. 
 

b) No Impact.  The proposed project would not conflict or obstruct with local or state plans 
for renewable energy or energy efficiency. 
  

Therefore, no impacts are identified or anticipated to energy resources, and no 
mitigation measures are required. 
 
  

Issues 
Potentially 
Significant 

Impact 

Less than 
Significant 

with Mitigation 
Incorporated 

Less than 
Significant 

No 
Impact 

VII. GEOLOGY AND SOILS - Would the project:     

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

    

      
 i. Rupture of a known earthquake fault, as 

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

    

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

liquefaction? 
    

 iv. Landslides?     
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b) Result in substantial soil erosion or the loss 

of topsoil? 
    

      
c) Be located on a geologic unit or soil that is 

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

    

      
d) Be located on expansive soil, as defined in 

Table 18-1-B of the Uniform Building Code 
(1994), creating substantial direct or indirect 
risks to life or property? 

    

      

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

    

      
f) Directly or indirectly destroy a unique 

paleontological resource or site or unique 
geologic feature?  

    

SUBSTANTIATION: (Check  if project is located in the Geologic Hazards Overlay 
District): San Bernardino County General Plan, 2007; Submitted 
Project Materials 
 

San Bernardino County General Plan, 2007; Geotechnical and infiltration Studies 
(Appendix E), Stormwater Pollution Prevention Plan (Appendix F), Paleontological 
Resources Assessment  (Appendix G),  

a) i-iv) Less than Significant.   The proposed project will  not expose people or structures 
to potential substantial adverse effect including the risk of loss, injury, or death involving 
i) rupture of a known earthquake fault, ii) strong seismic ground shaking, iii) seismic 
related ground failure including liquefaction or iv) landslides.  The HRMF and the 
proposed project site are located in Southern California which is a highly seismic area.  
The nearest significant active faults and distance to the to the proposed project area as 
follows (Krazan & Associates, Inc. 2015).   
 

Fault System 
Distance 

from Project 
Site (Miles) 

Helendale-South Lockhart, 2.4 
Lenwood-Lockhart-Old Woman Springs 9.9 

Gravel Hills-Harper Lake 18 
Blackwater 20 

Landers 22 
San Andreas 37 
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A review of Hazard Overlay concluded that the HRMF and project area are not located 
in an area with a known fault and is not susceptible to seismic related ground failure, 
including liquefaction and landslides.  A geotechnical analysis of soils associated with 
the project area was completed in 2015 and updated in 2019 (Krazan & Associates, Inc. 
2015, 2019b).  Based on soil conditions at the site, seismic design of the warehouse 
was recommended. With incorporation of the recommendations in the geotechnical 
study, hazards from a seismic event, a less than significant impact would occur.  No 
mitigations are required. 
 

b) Less than Significant Impact The proposed project would not result in substantial soil 
erosion or loss of topsoil as the HRMF has a Stormwater Pollution Prevention Plan 
(SWPPP) that has identified Best Management Practices (BMPs) for erosion and 
sediment control (Lockheed Martin Aeronautics Company 2018) (Appendix F).  These 
BMPs will ensure no sediment will be discharged from the project area during 
construction.  Once constructed, stormwater runoff generated by the project area would 
be directed into existing drainages and no project related sediment erosion would occur.  
A less than significant impact would occur, and no mitigation is proposed.  
 

c) Less than Significant Impact.  The project is not located on a geologic unit or soil that 
is unstable or would become unstable as a result of the project and potentially result in 
an on-site or off-site landslide, lateral spreading, subsidence, liquefaction or collapse.  
At the time of building permit review, the warehouse technical design drawings must 
incorporate recommendations of the approved geotechnical investigation and 
implement all measures to ensure stability in accordance with the latest adopted 

California Building Code.  A less than significant impact would occur, and no 
mitigation is proposed.  
 

d) No Impact.  The project area is not located on expansive soils, as defined in Table 
18.1.B of the California Building Code (1994) creating substantial risk to life or property.  
No impact would occur, and no mitigations are required. 
 

e) Less than Significant Impact.  A septic system would be required for the proposed 
project.  An infiltration study has been completed at the project area (Krazan & 
Associates, Inc. 2019a).  Based on the nature of soils found at the site, design 
parameters have been specified so that the septic tank and leach field function 
adequately (Appendix E).  A less than significant impact would occur, and no mitigations 
are required. 

f) Less than Significant with Mitigation Incorporated.  Based on the literature reviewed 
and a County of San Bernardino museum record search for the project vicinity, the 
potential for encountering fossilized remains during earthwork greater than three feet 
below ground surface was been determined to be high (Tetra Tech, Inc. 2015b) (Appendix 
G).  The Quaternary older alluvium deposits at the HRMF were determined to have a high 
paleontological resource potential because similar Pleistocene age deposits throughout 
San Bernardino County have been known to yield significant paleontological resources.  
Therefore, substantial excavations (greater than 3 feet below ground surface) within finer-
grained sediments could encounter fossilized remains. Further, because the Quaternary 
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older alluvial deposits are potentially hundreds of  feet thick in the area, there would be 
no lower limit for monitoring, unless crystalline bedrock is encountered. Mitigation 
Measure GEO-1 would reduce potentially significant impacts to a less than significant 
level. 

Therefore, potential significant adverse impacts related to geology and soils have been 
identified, and the following mitigation measures are required 
 
GEO-1 As a result of the high paleontological resource potential of the Quaternary older alluvium 
in the project area, further paleontological resource management, including construction 
monitoring by a qualified paleontologist, in previously undisturbed sediments at depths greater 
than 3 feet below ground surface will be required.   Encountered fossils exposed during grading 
would be recovered and preserved.  A report of findings with an itemized accession inventory 
would be prepared as evidence that monitoring has been successfully completed.
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VIII. GREENHOUSE GAS EMISSIONS – Would the project: 

 
a) 

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

 
 

 
 

 
 

 
 

 
b) 

 
Conflict with any applicable plan, policy or 
regulation of an agency adopted for the 
purpose of reducing the emissions of 
greenhouse gases? 
 

 
 

 
 

 
 

 
 

 

SUBSTANTIATION:  
San Bernardino County General Plan, 2007; Greenhouse Gas emissions calculations 

(Appendix A) 

a) Less than Significant Impacts.  Greenhouse Gas (GHG) emissions resulting from the 
Proposed Project were calculated using CalEEMod and are summarized in Table 3.  
Detailed CalEEMod input values and calculated GHG results are included as Appendix 
A. 

The proposed project would generate GHG emissions during construction and operation 
activities but not in significant quantities. These emissions would contribute to the 
cumulative GHGs in the County.  However, GHG emissions resulting from the Proposed 
Project are anticipated to have a less than significant impact.   

Table 3 
Project Construction and Operation Emissions of GHGs 

Project Phase 

CO2e  

Annual (MT)/Daily (lbs) 

Project Construction 2020 235/5483 

Project Operation 97/204 

Threshold of Significance  90,718/584,000 

Significant? No 

Notes: MT CO2e metric tons of carbon dioxide equivalent 
lbs pounds 

The MDAQMD has established thresholds of GHG emissions (presented in Table 3-5) 
which if exceeded would render a project as having a significant adverse impact.  The 
proposed project construction and operation emissions are significantly lower than the 
thresholds. Thus, a less than significant impact would occur. No mitigations are 
proposed. 
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b) Less than Significant Impact. The proposed project would not result in an increase of 
either population or emissions sources beyond what has been planned for in the San 
Bernardino’s General Plan. Therefore, the proposed project would be consistent with 
and would not impact the implementation of the State’s Climate Change Scoping Plan.  
Hence, the proposed project would not conflict with applicable plans, policies or 
regulations of an agency adopted for the purpose of reducing the emissions of GHGs.  
A less significant impact would occur. No mitigation is required. 
 

Therefore, no significant adverse impacts related to greenhouse gases are identified or 
anticipated, and no mitigation measures are required. 

 
  

Issues 
Potentially 
Significant 

Impact 

Less than 
Significant 

with 
Mitigation 

Incorporated 

Less than 
Significant 

No 
Impact 

IX.      HAZARDS AND HAZARDOUS MATERIALS – Would the project: 
 

      
a) Create a significant hazard to the public or the 

environment through the routine transport, use, 
or disposal of hazardous materials? 

    

      
b) Create a significant hazard to the public or the 

environment through reasonably foreseeable 
upset and accident conditions involving the 
release of hazardous materials into the 
environment? 

    

      

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

    

      
d) Be located on a site which is included on a list 

of hazardous materials sites compiled pursuant 
to Government Code Section 65962.5 and, as 
a result, would it create a significant hazard to 
the public or the environment? 

    

      
e) For a project located within an airport land use 

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

    

      

f) Impair implementation of or physically interfere 
with an adopted emergency response plan or 
emergency evacuation plan? 
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g) Expose people or structures, either directly or 

indirectly, to a significant risk of loss, injury or 
death involving wildland fires? 

    

SUBSTANTIATION:  

San Bernardino County General Plan, 2007 
a) Less than Significant.  The proposed warehouse would be used to store test elements 

and hazardous materials would not be routinely transported to the warehouse. During 
construction, minor transport, use and disposal of hazardous materials and wastes that 
are typically associated with construction projects would be generated.  Existing laws 
and regulations regarding the storage and use of these products, the disposal of wastes 
and procedures to prevent accidental release and cleanup would reduce any impact to a 
less than significant level.  No mitigations are required. 
  

b) Less than Significant.  The proposed project is a storage warehouse that would not 
create a significant hazard to the public or the environment though reasonably 
foreseeable upset and accident conditions involving the release of hazardous materials 
into the environment.  Construction activities may produce hazardous waste associated 
with the use of construction materials.  All hazardous materials are required to be utilized 
and transported in accordance with their labeling instructions as required by federal and 
state law.  Existing laws and regulations governing the response to accidental release of 
hazardous materials is sufficient in ensuring any potential accident is not harmful to 
people or the environment.  A less than significant impact would occur, and no mitigations 
are required. 
 

c) No Impact.  The proposed project would not emit hazardous emissions or handle 
hazardous or acutely hazardous materials, substances or waste within one-fourth mile of 
an existing or proposed school.  The closest school, Helendale Elementary School, 
27274 Peachtree Lane, Helendale, California 92342, is located more than five miles 
southwest of the HRMF.  No impact would occur, and no mitigation is required. 
 

d) No Impact. The HRMF and project site is not located on a hazardous materials site.  No 
impact would occur, and no mitigation is required. 
 

e) No Impact.  The HRMF and project site are not located within the vicinity or 
approach/departure flight path of a public airport.  The runway features located on the 
HRMF to the northwest of the project area as depicted in Figure 3 are the remains of the 
Helendale Auxiliary Army Air Field No. 2, which was constructed in 1942 as one of four 
satellite Army airfields serving the Victorville Army Air Field.  No impact would occur, and 
no mitigation is required. 
 

f) No Impact. The HRMF and project site are not located within the vicinity or 
approach/departure flight path of a private airport.  The runway features located on the 
HRMF to the northwest of the project area as depicted in Figure 3 are the remains of the 
Helendale Auxiliary Army Air Field No. 2, which was constructed in 1942 as one of four 
satellite Army airfields serving the Victorville Army Air Field.  No impact would occur, and 
no mitigation is required. 



Initial Study P201900193   
Lockheed Martin Aeronautics Company 
APN: 0466-021-01-0000 
February 2020 

 

Page 32 of 48 

 

 

g) No Impact.  The proposed project would not expose people or structures to a significant 
risk of loss, injury or death involving wildland fires.  The County of San Bernardino 
Development Code Fire Safety (FS) Overlay, Title 8, Development Code,  Land Use 
Zoning District and Allowed Land Uses, Section 82.13.050 has a defined Fire Safety 
Areas within San Bernardino County as follows.   

The FS Overlay corresponds to distinct geographic areas and the associated wildland 
fire hazard. The requirements applicable to the fire safety area are found in Section 
82.13.050 (General Development Standards). 

The FS Overlay includes areas within the mountains, valley foothills, and desert region 
designated by the applicable Fire Authority as wildfire risk areas. It includes all the land 
generally characterized by areas varying from relatively flat to steep sloping terrain and 
with moderate to heavy fuel loading contributing to high fire hazard conditions. Present 
and future development within the FS Overlay is exposed to the impacts of wild land fires 
and other natural hazards primarily due to native fuel types, topography, and prevailing 
weather conditions such as Santa Ana winds. These factors contribute to the potential of 
extreme wildland fire behavior conditions. 
 
The County has established additional development standards for these areas.  The 
HRMF and project area are not within any Fire Safety Areas as defined by County of San 
Bernardino Development Code and risk of loss, injury or death from wildlife are low given 
the undeveloped nature of the HRMF. No impact would occur, and no mitigation is 
required. 

 

  
Issues 

Potentially 
Significant 

Impact 

Less than 
Significant 

with Mitigation 
Incorporated 

Less than 
Significant 

No 
Impact 

X. HYDROLOGY AND WATER QUALITY - Would the project: 

      
a) Violate any water quality standards or waste 

discharge requirements or otherwise 
substantially degrade surface or ground water 
quality? 

    

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

    

c) Substantially alter the existing drainage 

pattern of the site or area, including through 

the alteration of the course of a stream or river 

or through the addition of impervious surfaces, 

in a manner which would: 

    

Therefore, no significant adverse impacts related to hazards or hazardous materials are 
identified or anticipated, and no mitigation measures are required.   
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 i. result in substantial erosion or siltation 
on- or off-site; 

    

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

    

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

    

 iv. impede or redirect flood flows? 
    

d) In flood hazard, tsunami, or seiche zones, risk 
release of pollutants due to project 
inundation? 

    

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

    

 

SUBSTANTIATION:  

San Bernardino County General Plan, 2007; Storm Water Pollution Prevention Plan 
(Appendix F) 

a) Less than Significant Impact.  The BMPs for erosion and sediment control as listed in 
the HRMP SWPPP would be implemented during construction (Lockheed Martin 
Aeronautics Company 2018).  These BMPs will ensure no sediment will be discharged 
from the project area during construction.  Once constructed, stormwater runoff 
generated by the project area would be directed into existing drainages and no project 
related impacts to stormwater runoff would occur.  A less than significant impact would 
occur, and no mitigation is proposed. 
 

b) Less than Significant Impact.  The proposed project is a storage warehouse that 
would have sanitary facilities for workers that would require a water source.  The 
proposed project would not substantially deplete groundwater supplies or impede 
sustainable groundwater management of the local aquifer. During construction, water 
would be used for dust suppression during earthwork at the site and at the stockpiled 
soils.  The earthwork portion of the construction effort would occur over a limited number 
of days that will not substantially deplete groundwater supplies or impede sustainable 
groundwater management of the local aquifer.  No impacts would occur, and no 
mitigations are required. 
 

c) Less than Significant Impact. 

i. Stormwater generated from the project area would be directed into an existing 
natural drainage found to the east.  Stormwater would be directed to the south 
through an existing culvert beneath the HRMF access road.  No changes to the 
existing drainage would occur.  A less than significant impact would occur, and 
no mitigations are required. 
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ii. Stormwater would be directed from the project area to the drainage via concrete 
swales.  The area around the warehouse would be paved and sediments would 
not be generated.  Stormwater entering the drainage may transport a less than 
significant amount of sediments.  A less than significant impact would occur, and 
no mitigations are required. 

iii. The existing culvert is adequate to manage stormwater current stormwater 
generated in the project area and will continue to manage stormwater generate 
from the project area.  A less than significant impact would occur, and no 
mitigations are required. 

iv. The proposed project would be constructed on an engineered pad and would not 
impede or redirect stormwater.  No designated flood zones have been identified 
in the project area.     
 

d) No Impact. The HRMF and project area are not part of a mapped flood hazard zone 
and is not subject to hazards from tsunami or seiche. The proposed project would not 
cause a release of pollutants due to flooding. No impact would occur, and no mitigations 
are required. 

 
e) No Impact.  The proposed project would not conflict with or obstruct implementation of 

a water quality control plan or sustainable groundwater management plan.  Less than 
significant amounts of water would be used during construction. During operation, water 
would be used for the sanitary system within the warehouse.  No impact would occur, 
and no mitigations are required. 

 
Therefore, no significant adverse impacts to hydrology and water quality are identified or 
anticipated, and no mitigation measures are required. 

 
  

Issues 
Potentially 
Significant 

Impact 

Less than 
Significant 

with 
Mitigation 

Incorporated 

Less than 
Significant 

No 
Impact 

XI. LAND USE AND PLANNING - Would the project:  

      
a) Physically divide an established community?     
      

b) Cause a significant environmental impact due 
to a conflict with any land use plan, policy, or 
regulation adopted for the purpose of avoiding 
or mitigating an environmental effect? 

    

      
SUBSTANTIATION:  

San Bernardino County General Plan, 2007 

a) No Impact. The proposed project will not physically divide an established community 
as it will be part of the existing HRMF.  The proposed project will meet all the 
development standards of the County Code and meet the goals and policies of the 
General Plan.  No impact would occur, and no mitigations are required. 
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b) No Impact.  The proposed project will not conflict with County land use, policy or 
regulations.  The proposed project will be an extension of the existing features of the 
HRMF.  The project is consistent will all applicable land use policies and regulations of 
the County Code and General Plan.  No impact would occur, and no mitigations are 
required. 

 
Therefore, no significant adverse impacts related to land use are identified or 
anticipated, and no mitigation measures are required. 

 
  

Issues 
Potentially 
Significant 

Impact 

Less than 
Significant 

with 
Mitigation 

Incorporated 

Less than 
Significant 

No 
Impact 

XII. MINERAL RESOURCES - Would the project:      

      
a) Result in the loss of availability of a known 

mineral resource that will be of value to the 
region and the residents of the state? 

    

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

    

 

SUBSTANTIATION: (Check  if project is located within the Mineral Resource Zone 
Overlay):  

San Bernardino County General Plan, 2007 

a) No Impact.  The proposed project would not result in the loss of availability of a known 
mineral resources that would be of value.  Stockpiled soils present at the HRMF will be 
used at the site during earthwork.  No impact would occur, and no mitigations are 
required. 
 

b) No Impact.  The project would not cause the loss of availability of a locally important 
mineral resource recover site.  No impact would occur, and no mitigations are required. 

Therefore, no significant adverse impacts to mineral resources are identified or 
anticipated, and no mitigation measures are required. 

 
  

Issues 
Potentially 
Significant 

Impact 

Less than 
Significant 

with Mitigation 
Incorporated 

Less than 
Significant 

No 
Impact 

XIII.    NOISE - Would the project result in: 
 

      
a) Generation of a substantial temporary or 

permanent increase in ambient noise levels in 
the vicinity of the project in excess of standards 
established in the local general plan or noise 
ordinance, or applicable standards of other 
agencies? 
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b) Generation of excessive groundborne vibration 

or groundborne noise levels? 
    

      
c) For a project located within the vicinity of a 

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

    

      
SUBSTANTIATION: (Check if the project is located in the Noise Hazard Overlay District 

 or is subject to severe noise levels according to the General Plan 
Noise Element ):  

San Bernardino County General Plan, 2007 

a) Less than Significant. During construction, noise from equipment would be generated 
and there would be an increase in ambient noise levels in the vicinity of the project.  
Workers within the closest warehouse to the project area may perceive an increase in 
ambient noise.  Once earthwork was complete, noise levels would diminish.  Work would 
be completed during daytime hour.  The closest resident is slightly more than 0.4 miles 
to the southwest and with the intervening distance, is not likely to perceive the temporary 
increase in ambient noise at the project area. Once constructed, ambient noise levels 
will return to existing conditions.  A less than significant impact would occur, and no 
mitigations are required. 
 

b) Less than Significant.   During compaction operations of the warehouse pad, 
compaction rollers may generate ground borne vibrations that may be perceived by 
workers in the closest warehouse.  This short-term vibration activity would not result in 
any ground borne vibrations above the standards identified in the County Development 
Code.  A less than significant impact would occur, and no mitigations are required. 
 

c) No Impact. The proposed project is not located within a private airstrip or in an airport 
land use plan.  No impact would occur, and no mitigation is required. 
 

Therefore, no significant adverse noise impacts are identified or anticipated, and no 
mitigation measures are required. 

 
  

Issues 
Potentially 
Significant 

Impact 

Less than 
Significant 

with Mitigation 
Incorporated 

Less than 
Significant 

No 
Impact 

XIV. POPULATION AND HOUSING - Would the project:  

      
a) Induce substantial unplanned population 

growth in an area, either directly (for 
example, by proposing new homes and 
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businesses) or indirectly (for example, 
through extension of roads or other 
infrastructure)? 

      
b) Displace substantial numbers of existing 

people or housing, necessitating the 
construction of replacement housing 
elsewhere? 

    

      
SUBSTANTIATION:  

San Bernardino County General Plan, 2007. 

  

a) No Impact.  During construction, as many as 20 to 30 workers would be used to build 
the warehouse facility.   This temporary increase in workers for this project would not 
induce either directly or indirectly, a substantial population growth in the area.   Upon 
completion of construction, current workers at the HRMF would use the warehouse to 
store test materials.  No impact would occur, and no mitigations are required.   
 

b) No Impact.  The proposed project would not displace any people necessitating the 
construction of replacement housing elsewhere.  The project area is vacant, 
undeveloped lands.  No impact would occur, and no mitigations are required. 
 

Therefore, no significant adverse impacts related to population and housing are identified 
or anticipated and no mitigation measures are required. 

 
 

Issues 
Potentially 
Significant 

Impact 

Less than 
Significant 

with 
Mitigation 

Incorporated 

Less than 
Significant 

No 
Impact 

XV.      PUBLIC SERVICES 
 

a) Would the project result in substantial adverse physical impacts associated with the 
provision of new or physically altered governmental facilities, need for new or physically 
altered governmental facilities, the construction of which could cause significant 
environmental impacts, in order to maintain acceptable service ratios, response times 
or other performance objectives for any of the public services: 

 Fire Protection?     

 Police Protection?     

 Schools?     

 Parks?     

 Other Public Facilities?     
 

SUBSTANTIATION:  

San Bernardino County General Plan, 2007; Submitted Project Materials 
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a) No Impact.   The proposed project would not result in substantial adverse physical 

impacts associated with the provision of new or physically altered governmental 

facilities, need for new or physically altered governmental facilities, the construction 

of which could cause significant environmental impacts, in order to maintain 

acceptable service ratios, response times or other performance objectives for any of 

the public services, including fire and police protection, schools, parks, or other 

public facilities. The new warehouse will be part of the HRMF that is monitored by 

24-hour private security and no impacts to the local police would occur.  No increase 

in workers would occur so no impacts to the local school district would occur. The 

warehouse will have a fire suppression system that will meet all County Code 

requirements.  No impacts would occur, and no mitigations are required.  
 

Therefore, no significant adverse impacts to public services are identified or anticipated, 
and no mitigation measures are required. 

 
 

Issues 
Potentially 
Significant 

Impact 

Less than 
Significant 

with 
Mitigation 

Incorporated 

Less than 
Significant 

No 
Impact 

XVI. RECREATION      

      
a) Would the project increase the use of existing 

neighborhood and regional parks or other 
recreational facilities such that substantial 
physical deterioration of the facility will occur or 
be accelerated? 

    

      
b) Does the project include recreational facilities 

or require the construction or expansion of 
recreational facilities which might have an 
adverse physical effect on the environment? 

    

 
SUBSTANTIATION:  

San Bernardino County General Plan, 2007 

  

a) No Impact. This project will not increase the use of existing neighborhood and regional 
parks or other recreational facilities such that substantial physical deterioration of the 
facility would occur or be accelerated. The project is a storage warehouse and will not 
necessitate any new employees to move to the project area that would use existing 
neighborhood or regional parks.  No impacts would occur, and no mitigations are 
required. 
 

b) No Impact.  This project is the construction of a storage warehouse and does not include 
recreational facilities or require the construction or expansion of recreational facilities 
that might have an adverse physical effect on the environment. The County’s General 
Plan requires new residential development to provide a local park and recreation 
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facilities. The proposed project is not a residential development.   No impacts would 
occur, and no mitigations are required. 
 

Therefore, no significant adverse impacts to recreational resources are identified or 
anticipated, and no mitigation measures are required. 

 
  

Issues 
Potentially 
Significant 

Impact 

Less than 
Significant 

with Mitigation 
Incorporated 

Less than 
Significant 

No 
Impact 

XVII. TRANSPORTATION – Would the project:     

      

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

    

      

b) Would the project conflict or be inconsistent 
with CEQA Guidelines Section 15064.3 
subdivision (b)? 

    

      
c) Substantially increase hazards due to a 

geometric design feature (e.g., sharp curves 
or dangerous intersections) or incompatible 
uses (e.g., farm equipment)? 

    

      

d) Result in inadequate emergency access?     
      

 
SUBSTANTIATION:  

San Bernardino County General Plan, 2007 

a) Less than Significant Impact. The proposed Project would not conflict with an 
applicable plan, ordinance, or policy establishing measures of effectiveness for the 
performance of the circulation system, taking into account all modes of transportation 
including mass transit and non-motorized travel and relevant components of the 
circulation system, including but not limited to intersections, streets, highways, and 
freeways, pedestrian and bicycle paths, and mass transit.  During construction, there 
would be a temporary increase in daily traffic to and from the HRMF from crews of 
workers.  Due to the isolated location of the HRMF, construction workers are likely to 
carpool to the facility.  Once the warehouse is constructed, current workers at the HRMF 
will use the warehouse and no permanent increase in traffic to the HRMF would occur.  
A less than significant impact would occur, and no mitigations are required. 
 

b) Less than Significant Impact.   The proposed project would not conflict or be 
inconsistent with CEQA Guidelines Section 15064.3 subdivision (b). Construction crews 
will be encouraged to carpool to reduce vehicle trips and local congestion.  Impacts 
would be temporary, and a less than significant impact would occur.  Once the 
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warehouse is constructed, current workers at the HRMF would use the warehouse and 
no increase in traffic would occur.   
 

c) No Impact.  No roads or changes to configuration of current roads at the HRMF are 
required. No impacts would occur, and no mitigations are required. 
 

d) No Impact. The proposed project would not result in inadequate emergency access at 
the HRMF.  No impacts would occur, and no mitigations are required. 

Therefore, no significant adverse impacts to traffic and transportation are identified or 
anticipated, and no mitigation measures are required. 
 

  
Issues 

Potentially 
Significant 

Impact 

Less than 
Significant 

with 
Mitigation 

Incorporated 

Less than 
Significant 

No 
Impact 

XVIII. TRIBAL CULTURAL RESOURCES  

a) Would the Project cause a substantial adverse change in the significance of a tribal cultural 
resource, defined in Public Resources Code section 21074 as either a site, feature, place, 
cultural landscape that is geographically defined in terms of the size and scope of the 
landscape, sacred place, or object with cultural value to a California Native American tribe, and 
that is: 

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

    

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

    

 
SUBSTANTIATION:  

San Bernardino County General Plan, 2007; Cultural Historical Resources Information 
System (CHRIS), South Central Coast Information Center, California State University, 
Fullerton; Submitted Project Materials, Cultural Resources Assessment dated 2015 

a)i) 

 
 
 
 
 
 

Less than Significant with Mitigation Incorporated.  As indicated in Section V, a 
database review in support of a cultural resources assessment conducted at the 
HRMF indicated that 12 cultural resources had been recorded within 1 mile of the 
Project area, including three prehistoric archaeological sites, two historical 
archaeological sites, and seven isolated occurrences. None of these known cultural 
resources are located within the Project area.  The intensive pedestrian survey of the 
Project area resulted in the identification and documentation of 11 cultural resources 
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  a)ii) 

that included five archaeological sites (two prehistoric and three historical), two built-
environment resources, and four isolated artifacts (three prehistoric and one 
historical).  Although no historic or prehistoric resources were identified within the 
proposed project area, Mitigation TRC-1 would reduce potentially significant impacts 
to pre-historic resources discovered during project implementation.  

Less than Significant with Mitigation Incorporated.  On September 13, 2019, the 
County of San Bernardino initiated Consultation with Native American tribes that have 
traditional and cultural affiliations with the region that includes the project area 
(Appendix H).  Tribal consultation was concluded on December 9, 2019.  The following 
Native American tribes were provided an opportunity to consult with the County of San 
Bernardino with regards to the proposed project, 

• Colorado River Indian Tribes 

• Twenty-Nine Palms Band of Mission Indians 

• Fort Mojave Indian Tribe 

• Morongo Band of Mission Indians 

• Soboba Band of Luiseño Indians 

• San Manuel Band of Mission Indians 

A project description and location map of the project was provided  On October 29, 
2019, the Twenty-Nine Palms Band of Mission Indians requested a copy of the 
previously completed cultural resources survey of the HRMF that includes the project 
area.  A copy of the cultural survey report was provided to the Twenty-Nine Palms 
Band of Mission Indians on November 1, 2019.  A second and third request via email 
to the Twenty-Nine Palms Band of Mission Indians to determine if the tribe had any 
additional questions was made on November 15 and 19, 2019; respectively. 

The Morongo Band of Mission Indians provided a notification on October 11, 2019 
that they had no additional comments regarding the project. 

On October 21, 2019, the San Manuel Band of Mission Indians requested a copy of 
the soils and geotechnical reports and grading plans to show the depth of proposed 
ground disturbance associated with the project.  The grading plan plus soils and 
geotechnical reports were provided to the tribe on October 23 and November 19, 
2019; respectively.  To reduce impacts to tribal resources, on November 22, 2019, the 
San Manuel Band of Mission Indians provided mitigation measures for both cultural 
resources that have been included in Section V and Tribal Cultural Resources.  Based 
on consultation with the San Manuel Band of Mission Indians, the project has the 
potential for significant impact to Native American resources.  Mitigation TRC-2 would 
reduce potentially significant impacts from the proposed project to tribal resources to 
a less than significant level. 

 
Therefore, potential significant adverse impacts to tribal cultural resources have been  
identified, and the following mitigation measures are required: 
 
TCR-1 The San Manuel Band of Mission Indians Cultural Resources Department shall be 

contacted if any prehistoric cultural resources are discovered during project implementation and 
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shall be provided information regarding the nature of the find, so as to provide Tribal input with 

regards to significance and treatment. Should the find be deemed significant, as defined by CEQA, 

a cultural resources Monitoring and Treatment Plan (Plan) shall be created by the archaeologist, 

in coordination with San Manuel Band of Mission Indians, and all subsequent finds shall be subject 

to this Plan. This Plan shall allow for a monitor to be present that represents San Manuel Band of 

Mission Indians for the remainder of the project, should San Manuel Band of Mission Indians elect 

to place a monitor on-site. 

 
TCR-2  Any and all archaeological/cultural documents created as a part of the project (isolate 
records, site records, survey reports, testing reports, etc.) shall be supplied by Lockheed Martin 
Aeronautics Corporation and/or the County of San Bernardino to San Manuel Band of Mission 
Indians. The County of San Bernardino shall, in good faith, consult with San Manuel Band of 
Mission Indians throughout the life of the project.  

  
Issues 

Potentially 
Significant 

Impact 

Less than 
Significant 

with Mitigation 
Incorporated 

Less than 
Significant 

No 
Impact 

XIX. UTILITIES AND SERVICE SYSTEMS - Would the project: 

      
a) Require or result in the relocation or 

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

    

      
b) Have sufficient water supplies available to 

serve the Project and reasonably 
foreseeable future development during 
normal, dry and multiple dry years? 

    

      

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

    

      

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

    

      

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

    



Initial Study P201900193   
Lockheed Martin Aeronautics Company 
APN: 0466-021-01-0000 
February 2020 

 

Page 43 of 48 

 

 
SUBSTANTIATION:  

County of San Bernardino General Plan 2007 

a) Less than Significant Impact.  The proposed project does not require or propose any 
wastewater treatment as sanitation will be managed with a septic system.  No impacts 
would occur, and no mitigations are required. 
 

b) No Impact. The proposed project will require extension of existing water facilities 
currently at the HRMF to the new warehouse.  However, the existing water supply at the 
HRMF is adequate for the proposed warehouse and an expansion of those services are 
not needed. No impacts would occur, and no mitigations are required. 
 

c) No Impact.  The proposed project does not require or propose any wastewater treatment 
as sanitation will be managed with a septic system.  No impacts would occur, and no 
mitigations are required. 
 

d) No Impact.   Debris and waste would be generated during construction but would not 
exceed state or local standards or cause an impairment of attaining County solid waste 
reduction goals. No increases in waste generation at the HRMF would occur once the 
warehouse construction was complete.  No impacts would occur, and no mitigations are 
required.   
 

e) No Impact.  The proposed project would comply with federal, state and local 
management and reduction statues and regulations for solid waste.  No impacts would 
occur, and no mitigations are required.   

 
Therefore, no significant adverse impacts to utilities or service systems are identified or 
anticipated, and no mitigation measures are required. 
 

  
Issues 

Potentially 
Significant 

Impact 

Less than 
Significant 

with 
Mitigation 

Incorporated 

Less than 
Significant 

No 
Impact 

XX. WILDFIRE: If located in or near state responsibility areas or lands classified as very 
high fire hazard severity zones, would the project: 

  

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

    

      
b) Due to slope, prevailing winds, and other 

factors, exacerbate wildfire risks, and thereby 
expose project occupants to, pollutant 
concentrations from wildfire or the uncontrolled 
spread of a wildfire? 
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c) Require the installation or maintenance of 
associated infrastructure (such as roads, fuel 
breaks, emergency water resources, power 
lines or other utilities) that may exacerbate fire 
risk or that may result in temporary or ongoing 
impacts to the environment? 

    

      
d) Expose people or structures to significant risks, 

including downslope or downstream flooding or 
landslides, as a result of runoff, post-fire slope 
instability, or drainage changes? 
 

    

SUBSTANTIATION: 

County of San Bernardino General Plan 2007; Submitted Project Materials 

a) No Impact.  The proposed project would be constructed on undeveloped land  that is 
part of the HRMF.  The proposed project would not impair an adopted emergency 
response plan or emergency evacuation plan. No impacts would occur, and no 
mitigations are required.   

b) No Impact.   The project area is flat with minor relief. The final grade for the proposed 
project would also be flat and would not have a topography that would cause an 
exacerbation of wildfire risks due to slope.  No impacts would occur, and no mitigations 
are required.   

c) No Impact. The proposed project would not require significant changes to the 
infrastructure at the HRMF that would exacerbate risks from wildfire.  No impacts would 
occur, and no mitigations are required.   

d) No Impact.  Final grade of the new warehouse would be level.  No increased risks from 
flooding or landslides resulting from post fire slope instability would occur.  No impacts 
would occur, and no mitigations are required.   

 
  

Issues 
Potentially 
Significant 

Impact 

Less than 
Significant 

with 
Mitigation 

Incorporated 

Less than 
Significant 

No 
Impact 

XXI. MANDATORY FINDINGS OF 
SIGNIFICANCE:  

    

      
a) Does the project have the potential to 

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

      
b) Does the project have impacts that are 

individually limited, but cumulatively 
considerable? (“Cumulatively considerable” 
means that the incremental effects of a project 
are considerable when viewed in connection 
with the effects of past projects, the effects of 
other current projects, and the effects of 
probable future projects)? 

    

      

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

    

_  
SUBSTANTIATION:  

_____________________________________________________________________ 
a) Less than Significant with Mitigations Incorporated.   The proposed project has the 

potential for adverse impacts to desert tortoise, a federally and state listed as threatened 
species.  A Biological Opinion has been issued by the USFWS for operations at the 
HRMF that includes new construction.  With incorporation of the conservation measures 
in the BO plus mitigation measures identified in Section III, a less than significant impact 
will occur. 

 

b) No Impact. Impacts from the proposed project are limited and are not cumulatively 
considerable.   No cumulative impacts from the proposed project are anticipated. 
 

 

c) No Impact. All potential impacts have been thoroughly evaluated and have been 
deemed to be neither individually significant nor cumulatively considerable in terms of 
any adverse effects upon the region, the local community or its inhabitants. At a 
minimum, the project will be required to meet the conditions of approval for the project 
to be implemented. It is anticipated that all such conditions of approval will further insure 
that no potential for adverse impacts will be introduced by construction activities, initial 
or future land uses authorized by the project approval. 

 

  

SUMMARY OF MITIGATION MEASURES 

 

The following mitigations are proposed for the warehouse project. 
 
BIO-1  Prior to project site disturbance, a clearance survey conducted by an Authorized 
Biologist for the HRMF will be conducted. Once the project area has been cleared, desert 
tortoise fencing will be installed to ensure exclusion of tortoise from adjacent undeveloped 
areas.   

BIO-2  A preconstruction survey of the project site and soil stockpile for burrowing owl will be 
completed within 14 days prior to ground disturbance according to California  Department of 
Fish and Wildlife guidelines (California Department of Fish and Game 2012).  If active burrowing 
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owl nests are present within the construction areas, they must be avoided by establishing a 
non-disturbance buffer until the young fledge or the nest fails. Nesting owls that are adjacent to 
construction will also be avoided by establishing buffer areas. The buffer areas should be 
delineated and flagged to facilitate avoidance. 

BIO-3  All Conservation Measures identified in the 2007 BO for the HRMF will be adhered to 
during the Class II/Class III activities associated with the proposed project 

CR-1  In the event that cultural resources are discovered during project activities, all work 
in the immediate vicinity of the find (within a 60-foot buffer) shall cease and a qualified 
archaeologist meeting Secretary of Interior standards shall be hired to assess the find. 
Work on the other portions of the project outside of the buffered area may continue during 
this assessment period.  Additionally, the San Manuel Band of Mission Indians Cultural 
Resources Department (SMBMI) shall be contacted regarding any pre-contact finds and 
be provided information after the archaeologist makes his/her initial assessment of the 
nature of the find, so as to provide Tribal input with regards to significance and treatment.  
 

CR-2  If significant pre-contact cultural resources are discovered and avoidance cannot 
be ensured, the archaeologist shall develop a cultural resources Monitoring and 
Treatment Plan (Plan), the drafts of which shall be provided to SMBMI for review and 
comment.  The archaeologist shall monitor the remainder of the ground-disturbance 
portion of the project and implement the Plan accordingly 
 
CR-3  In the unlikely event of an accidental discovery of any human remains are encountered 
during any earthwork activities, all work will cease in the immediate vicinity (within a 100-foot 
buffer of the find) until the San Bernardino County Coroner has made a determination of origin 
and disposition pursuant to PRC Section 5097.98.  State law requires the Native American 
Heritage Commission (NAHC) be notified in the event the remains are determined to be 
prehistoric or of Native American origin.  The NAHC shall determine and notify a Most Likely 
Descendant (MLD) who may inspect the site of the discovery within 48-hours of notification by 
the NAHC.  The MLD may recommend scientific removal and non-destructive analysis of human 
remains and items associated with Native American burials.  In addition, a Native American 
monitor will be present to identify the find in compliance with state law. 
 
GEO-1 As a result of the high paleontological resource potential of the Quaternary older alluvium 
in the project area, further paleontological resource management, including construction 
monitoring by a qualified paleontologist in previously undisturbed sediments at depths greater 
than 3 feet below ground surface will be required.   Encountered fossils exposed during grading 
would be recovered and preserved.  A report of findings with an itemized accession inventory 
would be prepared as evidence that monitoring has been successfully completed. 
 
TCR-1 The San Manuel Band of Mission Indians Cultural Resources Department shall be contacted 

if any prehistoric cultural resources are discovered during project implementation and shall be 

provided information regarding the nature of the find, so as to provide Tribal input with regards to 

significance and treatment. Should the find be deemed significant, as defined by CEQA, a cultural 

resources Monitoring and Treatment Plan (Plan) shall be created by the archaeologist, in 

coordination with San Manuel Band of Mission Indians, and all subsequent finds shall be subject to 

this Plan. This Plan shall allow for a monitor to be present that represents San Manuel Band of 
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Mission Indians for the remainder of the project, should San Manuel Band of Mission Indians elect 

to place a monitor on-site. 

 
TCR-2  Any and all archaeological/cultural documents created as a part of the project (isolate 
records, site records, survey reports, testing reports, etc.) shall be supplied by Lockheed Martin 
Aeronautics Corporation and/or the County of San Bernardino to San Manuel Band of Mission 
Indians. The County of San Bernardino shall, in good faith, consult with San Manuel Band of 
Mission Indians throughout the life of the project.  
 

GENERAL REFERENCES  

California Department of Conservation 
2019 California Important Farmland Finder, 

https://maps.conservation.ca.gov/DLRP/CIFF/, accessed 15 November 2019 

California Department of Fish and Game 
2012 Staff Report on Burrowing Owl Mitigation. State of California Natural Resources 

Agency. 34 pp. 

County of San Bernardino 
2007 County of San Bernardino General Plan. Adopted March 13, 2007.  Effective April 

12, 2007.  Amended April 24, 2014. 

PROJECT-SPECIFIC REFERENCES 

Krazan & Associates, Inc, 
2015 Geotechnical Engineering Investigation Proposed Warehouse Building, Indian 

Trail near Wheeler Road, Helendale California 

2019a Results of Infiltration Testing, Proposed Light Industrial Facility, Indian Trail, 
Helendale, California, August 28, 2019. 

2019b Updated to Geotechnical Engineering Investigation Proposed Warehouse 
Building, Indian Trail near Wheeler Road, Helendale California, August 28, 2019 

Lockheed Martin Aeronautics Company 
2018 Storm Water Pollution Prevention Plan – Plant 9 (Helendale) Revision Q.  

Tetra Tech, Inc. 
2015a Cultural Resources Assessment for Lockheed Martin Aeronautics’ Proposed 

Cross Section Test Range Expansion Project near Helendale, San Bernardino 
County, California 

2015b Paleontological Resource Assessment for the Proposed Lockheed Martin 
Aeronautics’ Radar Cross Section Test Range Expansion Project near Helendale, 
San Bernardino County, California 

2011 Final Biological Resources Technical Report.  Lockheed Martin Aeronautics 
Company Radar Measurement Facility, Helendale, California 

https://maps.conservation.ca.gov/DLRP/CIFF/
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2007 Biological Opinion on Routine Operations at the Lockheed Martin Aeronautics 

Company Radar Measurement Facility, Helendale, San Bernardino County, 
California (1-8-05-F-6) 
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Construction Off-road Equipment Mitigation - Tier 3 engines

Area Mitigation - 

Table Name Column Name Default Value New Value

1.3 User Entered Comments & Non-Default Data

Project Characteristics - 

Land Use - 

Construction Phase - Per schedule

Grading - Grading as stated

Trips and VMT - Borrow Pit3 is 1.5 miles

CO2 Intensity 

(lb/MWhr)

702.44 CH4 Intensity 

(lb/MWhr)

0.029 N2O Intensity 

(lb/MWhr)

0.006

30

Climate Zone 10 Operational Year 2021

Utility Company Southern California Edison

1.2 Other Project Characteristics

Urbanization Urban Wind Speed (m/s) 2.6 Precipitation Freq (Days)

Other Asphalt Surfaces 54.22 1000sqft 1.24 54,221.00 0

Floor Surface Area Population

General Light Industry 19.39 1000sqft 0.45 19,395.00 0

1.0 Project Characteristics

1.1 Land Usage

Land Uses Size Metric Lot Acreage

CalEEMod Version: CalEEMod.2016.3.2

Page 1 of 1 Date: 11/8/2019 1:28 PM

LM Helendale Radar Measurement Facility - Mojave Desert AQMD Air District, Summer

LM Helendale Radar Measurement Facility

Mojave Desert AQMD Air District, Summer



tblGrading AcresOfGrading 7.50 1.69

tblGrading AcresOfGrading 7.50 1.00

tblConstructionPhase NumDays 4.00 20.00

tblConstructionPhase NumDays 2.00 15.00

tblConstEquipMitigation Tier No Change Tier 3

tblConstructionPhase NumDays 200.00 130.00

tblConstEquipMitigation Tier No Change Tier 3

tblConstEquipMitigation Tier No Change Tier 3

tblConstEquipMitigation Tier No Change Tier 3

tblConstEquipMitigation Tier No Change Tier 3

tblConstEquipMitigation Tier No Change Tier 3

tblConstEquipMitigation Tier No Change Tier 3

tblConstEquipMitigation Tier No Change Tier 3

tblConstEquipMitigation Tier No Change Tier 3

tblConstEquipMitigation Tier No Change Tier 3

tblConstEquipMitigation Tier No Change Tier 3

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 3.00

tblConstEquipMitigation Tier No Change Tier 3

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 2.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 4.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 2.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblAreaMitigation UseLowVOCPaintParkingCheck False True

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00



0.0000 5,452.478

4

5,452.4784 1.2027 0.0000 5,482.545

3

2.7174 0.7388 3.1032 1.3843 0.7384 1.7696Maximum 48.8075 27.1659 14.8827 0.0534

0.0000 5,452.478

4

5,452.4784 1.2027 0.0000 5,482.545

3

2.7174 0.7388 3.1032 1.3843 0.7384 1.76962020 48.8075 27.1659 14.8827 0.0534

Total CO2 CH4 N2O CO2e

Year lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated Construction

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

0.0000 5,452.478

4

5,452.4784 1.2027 0.0000 5,482.545

3

5.7380 0.8320 6.5700 2.9942 0.7757 3.7601Maximum 48.9903 37.1034 14.5922 0.0534

0.0000 5,452.478

4

5,452.4784 1.2027 0.0000 5,482.545

3

5.7380 0.8320 6.5700 2.9942 0.7757 3.76012020 48.9903 37.1034 14.5922 0.0534

NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

Exhaust 

PM10

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2

2.0 Emissions Summary

2.1 Overall Construction (Maximum Daily Emission)

Unmitigated Construction

ROG NOx CO SO2 Fugitive 

PM10

tblTripsAndVMT HaulingTripLength 20.00 1.50

tblTripsAndVMT HaulingTripLength 20.00 1.50

tblLandUse LandUseSquareFeet 19,390.00 19,395.00

tblLandUse LandUseSquareFeet 54,220.00 54,221.00

tblGrading MaterialImported 0.00 16,209.00

tblGrading MaterialImported 0.00 16,209.00



1,392.891

2

1,392.8912 0.1002 1,395.396

7

0.8438 8.5300e-

003

0.8523 0.2258 8.0100e-

003

0.2339Mobile 0.3455 2.5013 3.4635 0.0136

203.1083 203.1083 3.8900e-

003

3.7200e-

003

204.31530.0129 0.0129 0.0129 0.0129Energy 0.0186 0.1693 0.1422 1.0200e-

003

0.0161 0.0161 4.0000e-

005

0.01723.0000e-

005

3.0000e-

005

3.0000e-

005

3.0000e-

005

Area 0.5684 7.0000e-

005

7.5400e-

003

0.0000

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated Operational

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

1,596.015

7

1,596.0157 0.1042 3.7200e-

003

1,599.729

2

0.8438 0.0214 0.8652 0.2258 0.0209 0.2467Total 0.9325 2.6707 3.6132 0.0147

1,392.891

2

1,392.8912 0.1002 1,395.396

7

0.8438 8.5300e-

003

0.8523 0.2258 8.0100e-

003

0.2339Mobile 0.3455 2.5013 3.4635 0.0136

203.1083 203.1083 3.8900e-

003

3.7200e-

003

204.31530.0129 0.0129 0.0129 0.0129Energy 0.0186 0.1693 0.1422 1.0200e-

003

0.0161 0.0161 4.0000e-

005

0.01723.0000e-

005

3.0000e-

005

3.0000e-

005

3.0000e-

005

Area 0.5684 7.0000e-

005

7.5400e-

003

0.0000

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

2.2 Overall Operational

Unmitigated Operational

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

0.00 0.00 0.00 0.00 0.00 0.0052.64 11.21 52.77 53.77 4.81 52.94

NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 

Reduction

0.37 26.78 -1.99 0.00

Exhaust 

PM10

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2ROG NOx CO SO2 Fugitive 

PM10



Building Construction Cranes 1 6.00 231 0.29

Grading Tractors/Loaders/Backhoes 1 7.00 97 0.37

Grading Rubber Tired Dozers 1 6.00 247 0.40

Grading Graders 1 6.00 187 0.41

Site Preparation Tractors/Loaders/Backhoes 1 8.00 97 0.37

Site Preparation Rubber Tired Dozers 1 7.00 247 0.40

Load Factor

Site Preparation Graders 1 8.00 187 0.41

OffRoad Equipment

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power

10

Acres of Grading (Site Preparation Phase): 1

Acres of Grading (Grading Phase): 1.69

Acres of Paving: 1.24

Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 29,093; Non-Residential Outdoor: 9,698; Striped Parking Area: 

3,253 (Architectural Coating – sqft)

5 Architectural Coating Architectural Coating 9/30/2020 10/13/2020 5

130

4 Paving Paving 9/16/2020 9/29/2020 5 10

3 Building Construction Building Construction 3/18/2020 9/15/2020 5

15

2 Grading Grading 2/19/2020 3/17/2020 5 20

End Date Num Days 

Week

Num Days Phase Description

1 Site Preparation Site Preparation 1/29/2020 2/18/2020 5

3.0 Construction Detail

Construction Phase

Phase 

Number

Phase Name Phase Type Start Date

0.00 0.00 0.00 0.00 0.00 0.000.00 0.00 0.00 0.00 0.00 0.00

NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 

Reduction

0.00 0.00 0.00 0.00

Exhaust 

PM10

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2ROG NOx CO SO2 Fugitive 

PM10

1,596.015

7

1,596.0157 0.1042 3.7200e-

003

1,599.729

2

0.8438 0.0214 0.8652 0.2258 0.0209 0.2467Total 0.9325 2.6707 3.6132 0.0147



Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2eFugitive 

PM10

Exhaust 

PM10

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Use Cleaner Engines for Construction Equipment

Water Exposed Area

3.2 Site Preparation - 2020

Unmitigated Construction On-Site

ROG NOx CO SO2

7.30 20.00 LD_Mix HDT_Mix HHDT

3.1 Mitigation Measures Construction

Architectural Coating 1 6.00 0.00 0.00 10.80

10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

7.30 20.00 LD_Mix HDT_Mix HHDT

Paving 5 13.00 0.00 0.00

Building Construction 7 31.00 12.00 0.00 10.80

10.80 7.30 1.50 LD_Mix HDT_Mix HHDT

7.30 1.50 LD_Mix HDT_Mix HHDT

Grading 3 8.00 0.00 2,026.00

Site Preparation 3 8.00 0.00 2,026.00 10.80

Worker Trip 

Length

Vendor Trip 

Length

Hauling Trip 

Length

Worker Vehicle 

Class

Vendor 

Vehicle 

Class

Hauling 

Vehicle 

Class

Trips and VMT

Phase Name Offroad Equipment 

Count

Worker Trip 

Number

Vendor Trip 

Number

Hauling Trip 

Number

Architectural Coating Air Compressors 1 6.00 78 0.48

Paving Tractors/Loaders/Backhoes 1 8.00 97 0.37

Paving Rollers 1 7.00 80 0.38

Paving Paving Equipment 1 8.00 132 0.36

Paving Pavers 1 6.00 130 0.42

Paving Cement and Mortar Mixers 1 6.00 9 0.56

Building Construction Welders 3 8.00 46 0.45

Building Construction Tractors/Loaders/Backhoes 1 6.00 97 0.37

Building Construction Generator Sets 1 8.00 84 0.74

Building Construction Forklifts 1 6.00 89 0.20



0.0000 1,667.411

9

1,667.4119 0.5393 1,680.893

7

0.3747 0.3747 0.3747 0.3747Off-Road 0.4212 8.4089 9.8221 0.0172

0.0000 0.00002.4713 0.0000 2.4713 1.3172 0.0000 1.3172Fugitive Dust

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

3,785.066

5

3,785.0665 0.6634 3,801.651

6

0.2461 0.0111 0.2571 0.0672 0.0106 0.0777Total 0.4278 18.7569 1.8570 0.0362

66.8156 66.8156 2.3300e-

003

66.87380.0657 4.2000e-

004

0.0661 0.0174 3.8000e-

004

0.0178Worker 0.0395 0.0249 0.2901 6.7000e-

004

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

3,718.250

9

3,718.2509 0.6611 3,734.777

7

0.1804 0.0107 0.1910 0.0497 0.0102 0.0599

CO2e

Category lb/day lb/day

Hauling 0.3883 18.7321 1.5669 0.0355

PM2.5 

Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2OSO2 Fugitive 

PM10

Exhaust 

PM10

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

0.5393 1,680.893

7

Unmitigated Construction Off-Site

ROG NOx CO

2.9271 0.7553 3.6824 1,667.411

9

1,667.4119

1,680.893

7

Total 1.6299 18.3464 7.7093 0.0172 5.4919 0.8210 6.3128

0.7553 1,667.411

9

1,667.4119 0.53930.0172 0.8210 0.8210 0.7553

0.0000 0.0000

Off-Road 1.6299 18.3464 7.7093

0.0000 5.4919 2.9271 0.0000 2.9271

Category lb/day lb/day

Fugitive Dust 5.4919



Unmitigated Construction Off-Site

1,365.718

3

1,365.7183 0.4417 1,376.760

9

4.7201 0.6844 5.4044 2.5096 0.6296 3.1392Total 1.3498 15.0854 6.4543 0.0141

1,365.718

3

1,365.7183 0.4417 1,376.760

9

0.6844 0.6844 0.6296 0.6296Off-Road 1.3498 15.0854 6.4543 0.0141

0.0000 0.00004.7201 0.0000 4.7201 2.5096 0.0000 2.5096Fugitive Dust

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

3.3 Grading - 2020

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

3,785.066

5

3,785.0665 0.6634 3,801.651

6

0.2461 0.0111 0.2571 0.0672 0.0106 0.0777Total 0.4278 18.7569 1.8570 0.0362

66.8156 66.8156 2.3300e-

003

66.87380.0657 4.2000e-

004

0.0661 0.0174 3.8000e-

004

0.0178Worker 0.0395 0.0249 0.2901 6.7000e-

004

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

3,718.250

9

3,718.2509 0.6611 3,734.777

7

0.1804 0.0107 0.1910 0.0497 0.0102 0.0599Hauling 0.3883 18.7321 1.5669 0.0355

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

0.0000 1,667.411

9

1,667.4119 0.5393 1,680.893

7

2.4713 0.3747 2.8461 1.3172 0.3747 1.6919Total 0.4212 8.4089 9.8221 0.0172



Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

0.0000 1,365.718

3

1,365.7183 0.4417 1,376.760

9

2.1240 0.3106 2.4346 1.1293 0.3106 1.4399Total 0.3450 6.9025 8.0841 0.0141

0.0000 1,365.718

3

1,365.7183 0.4417 1,376.760

9

0.3106 0.3106 0.3106 0.3106Off-Road 0.3450 6.9025 8.0841 0.0141

0.0000 0.00002.1240 0.0000 2.1240 1.1293 0.0000 1.1293Fugitive Dust

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

2,855.503

8

2,855.5038 0.4981 2,867.957

1

0.2010 8.4100e-

003

0.2094 0.0547 8.0200e-

003

0.0628Total 0.3307 14.0739 1.4653 0.0273

66.8156 66.8156 2.3300e-

003

66.87380.0657 4.2000e-

004

0.0661 0.0174 3.8000e-

004

0.0178Worker 0.0395 0.0249 0.2901 6.7000e-

004

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

2,788.688

2

2,788.6882 0.4958 2,801.083

3

0.1353 7.9900e-

003

0.1433 0.0373 7.6400e-

003

0.0449Hauling 0.2912 14.0491 1.1752 0.0266

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10



634.4536 634.4536 0.0406 635.46860.3360 7.2500e-

003

0.3433 0.0910 6.8800e-

003

0.0979Total 0.1928 1.3326 1.4041 6.2000e-

003

258.9105 258.9105 9.0200e-

003

259.13610.2547 1.6100e-

003

0.2563 0.0676 1.4900e-

003

0.0690Worker 0.1529 0.0963 1.1241 2.6000e-

003

375.5431 375.5431 0.0316 376.33260.0814 5.6400e-

003

0.0870 0.0234 5.3900e-

003

0.0288Vendor 0.0399 1.2363 0.2800 3.6000e-

003

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

2,001.159

5

2,001.1595 0.3715 2,010.446

7

0.7960 0.7960 0.7688 0.7688Total 2.0305 14.7882 13.1881 0.0220

2,001.159

5

2,001.1595 0.3715 2,010.446

7

0.7960 0.7960 0.7688 0.7688Off-Road 2.0305 14.7882 13.1881 0.0220

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

3.4 Building Construction - 2020

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

2,855.503

8

2,855.5038 0.4981 2,867.957

1

0.2010 8.4100e-

003

0.2094 0.0547 8.0200e-

003

0.0628Total 0.3307 14.0739 1.4653 0.0273

66.8156 66.8156 2.3300e-

003

66.87380.0657 4.2000e-

004

0.0661 0.0174 3.8000e-

004

0.0178Worker 0.0395 0.0249 0.2901 6.7000e-

004

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

2,788.688

2

2,788.6882 0.4958 2,801.083

3

0.1353 7.9900e-

003

0.1433 0.0373 7.6400e-

003

0.0449Hauling 0.2912 14.0491 1.1752 0.0266



3.5 Paving - 2020

Unmitigated Construction On-Site

634.4536 634.4536 0.0406 635.46860.3360 7.2500e-

003

0.3433 0.0910 6.8800e-

003

0.0979Total 0.1928 1.3326 1.4041 6.2000e-

003

258.9105 258.9105 9.0200e-

003

259.13610.2547 1.6100e-

003

0.2563 0.0676 1.4900e-

003

0.0690Worker 0.1529 0.0963 1.1241 2.6000e-

003

375.5431 375.5431 0.0316 376.33260.0814 5.6400e-

003

0.0870 0.0234 5.3900e-

003

0.0288Vendor 0.0399 1.2363 0.2800 3.6000e-

003

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

0.0000 2,001.159

5

2,001.1595 0.3715 2,010.446

7

0.7315 0.7315 0.7315 0.7315Total 0.6407 12.0767 13.4786 0.0220

0.0000 2,001.159

5

2,001.1595 0.3715 2,010.446

7

0.7315 0.7315 0.7315 0.7315Off-Road 0.6407 12.0767 13.4786 0.0220

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10



0.0000 1,296.946

1

1,296.9461 0.4111 1,307.224

6

0.3864 0.3864 0.3864 0.3864Off-Road 0.3195 6.6399 9.8512 0.0135

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

108.5754 108.5754 3.7800e-

003

108.67000.1068 6.8000e-

004

0.1075 0.0283 6.2000e-

004

0.0290Total 0.0641 0.0404 0.4714 1.0900e-

003

108.5754 108.5754 3.7800e-

003

108.67000.1068 6.8000e-

004

0.1075 0.0283 6.2000e-

004

0.0290Worker 0.0641 0.0404 0.4714 1.0900e-

003

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

1,296.946

1

1,296.9461 0.4111 1,307.224

6

0.4695 0.4695 0.4328 0.4328Total 1.1650 8.4514 8.8758 0.0135

0.0000 0.00000.0000 0.0000 0.0000 0.0000Paving 0.3249

1,296.946

1

1,296.9461 0.4111 1,307.224

6

0.4695 0.4695 0.4328 0.4328Off-Road 0.8402 8.4514 8.8758 0.0135

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10



Unmitigated Construction Off-Site

281.4481 281.4481 0.0218 281.99280.1109 0.1109 0.1109 0.1109Total 48.9607 1.6838 1.8314 2.9700e-

003

281.4481 281.4481 0.0218 281.99280.1109 0.1109 0.1109 0.1109Off-Road 0.2422 1.6838 1.8314 2.9700e-

003

0.0000 0.00000.0000 0.0000 0.0000 0.0000Archit. Coating 48.7185

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

3.6 Architectural Coating - 2020

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

108.5754 108.5754 3.7800e-

003

108.67000.1068 6.8000e-

004

0.1075 0.0283 6.2000e-

004

0.0290Total 0.0641 0.0404 0.4714 1.0900e-

003

108.5754 108.5754 3.7800e-

003

108.67000.1068 6.8000e-

004

0.1075 0.0283 6.2000e-

004

0.0290Worker 0.0641 0.0404 0.4714 1.0900e-

003

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

0.0000 1,296.946

1

1,296.9461 0.4111 1,307.224

6

0.3864 0.3864 0.3864 0.3864Total 0.6444 6.6399 9.8512 0.0135

0.0000 0.00000.0000 0.0000 0.0000 0.0000Paving 0.3249



Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

0.0000 281.4481 281.4481 0.0218 281.99280.0951 0.0951 0.0951 0.0951Total 48.7779 1.3570 1.8324 2.9700e-

003

0.0000 281.4481 281.4481 0.0218 281.99280.0951 0.0951 0.0951 0.0951Off-Road 0.0594 1.3570 1.8324 2.9700e-

003

0.0000 0.00000.0000 0.0000 0.0000 0.0000Archit. Coating 48.7185

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

50.1117 50.1117 1.7500e-

003

50.15540.0493 3.1000e-

004

0.0496 0.0131 2.9000e-

004

0.0134Total 0.0296 0.0186 0.2176 5.0000e-

004

50.1117 50.1117 1.7500e-

003

50.15540.0493 3.1000e-

004

0.0496 0.0131 2.9000e-

004

0.0134Worker 0.0296 0.0186 0.2176 5.0000e-

004

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10



4.3 Trip Type Information

Miles Trip % Trip Purpose %

Total 135.15 25.59 13.19 298,008 298,008

Other Asphalt Surfaces 0.00 0.00 0.00

Annual VMT

General Light Industry 135.15 25.59 13.19 298,008 298,008

4.2 Trip Summary Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT

1,392.891

2

1,392.8912 0.1002 1,395.396

7

0.8438 8.5300e-

003

0.8523 0.2258 8.0100e-

003

0.2339Unmitigated 0.3455 2.5013 3.4635 0.0136

1,392.891

2

1,392.8912 0.1002 1,395.396

7

0.8438 8.5300e-

003

0.8523 0.2258 8.0100e-

003

0.2339Mitigated 0.3455 2.5013 3.4635 0.0136

NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Exhaust 

PM10

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2

4.0 Operational Detail - Mobile

4.1 Mitigation Measures Mobile

ROG NOx CO SO2 Fugitive 

PM10

50.1117 50.1117 1.7500e-

003

50.15540.0493 3.1000e-

004

0.0496 0.0131 2.9000e-

004

0.0134Total 0.0296 0.0186 0.2176 5.0000e-

004

50.1117 50.1117 1.7500e-

003

50.15540.0493 3.1000e-

004

0.0496 0.0131 2.9000e-

004

0.0134Worker 0.0296 0.0186 0.2176 5.0000e-

004

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000



Total CO2 CH4 N2O CO2ePM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

5.2 Energy by Land Use - NaturalGas

Unmitigated

NaturalGa

s Use

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

203.1083 203.1083 3.8900e-

003

3.7200e-

003

204.31530.0129 0.0129 0.0129 0.0129NaturalGas 

Unmitigated

0.0186 0.1693 0.1422 1.0200e-

003

203.1083 203.1083 3.8900e-

003

3.7200e-

003

204.31530.0129 0.0129 0.0129 0.0129

CO2e

Category lb/day lb/day

NaturalGas 

Mitigated

0.0186 0.1693 0.1422 1.0200e-

003

PM2.5 

Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2OSO2 Fugitive 

PM10

Exhaust 

PM10

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

0.000710 0.001098

5.0 Energy Detail

Historical Energy Use: N

5.1 Mitigation Measures Energy

ROG NOx CO

0.005523 0.008817 0.093315 0.001422 0.002225 0.008861Other Asphalt Surfaces 0.538252 0.036119 0.174699 0.110250 0.018708

0.093315 0.001422 0.002225 0.008861 0.000710 0.001098

SBUS MH

General Light Industry 0.538252 0.036119 0.174699 0.110250 0.018708 0.005523 0.008817

LHD2 MHD HHD OBUS UBUS MCYLand Use LDA LDT1 LDT2 MDV LHD1

0.00 0.00 0 0 0

4.4 Fleet Mix

28.00 13.00 92 5 3

Other Asphalt Surfaces 9.50 7.30 7.30 0.00

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

General Light Industry 9.50 7.30 7.30 59.00

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

W



Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2eFugitive 

PM10

Exhaust 

PM10

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

6.0 Area Detail

6.1 Mitigation Measures Area

Use Low VOC Paint - Non-Residential Interior

Use Low VOC Paint - Non-Residential Exterior

ROG NOx CO SO2

203.1083 203.1083 3.8900e-

003

3.7200e-

003

204.31530.0129 0.0129 0.0129 0.0129Total 0.0186 0.1693 0.1422 1.0200e-

003

0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000Other Asphalt 

Surfaces

0 0.0000 0.0000 0.0000 0.0000

203.1083 203.1083 3.8900e-

003

3.7200e-

003

204.31530.0129 0.0129 0.0129 0.0129General Light 

Industry

1.72642 0.0186 0.1693 0.1422 1.0200e-

003

Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated

NaturalGa

s Use

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

203.1083 203.1083 3.8900e-

003

3.7200e-

003

204.31530.0129 0.0129 0.0129 0.0129Total 0.0186 0.1693 0.1422 1.0200e-

003

0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000Other Asphalt 

Surfaces

0 0.0000 0.0000 0.0000 0.0000

203.1083 203.1083 3.8900e-

003

3.7200e-

003

204.31530.0129 0.0129 0.0129 0.0129General Light 

Industry

1726.42 0.0186 0.1693 0.1422 1.0200e-

003

Land Use kBTU/yr lb/day lb/day



0.0161 0.0161 4.0000e-

005

0.01723.0000e-

005

3.0000e-

005

3.0000e-

005

3.0000e-

005

Landscaping 7.0000e-

004

7.0000e-

005

7.5400e-

003

0.0000

0.0000 0.00000.0000 0.0000 0.0000 0.0000Consumer 

Products

0.4343

0.0000 0.00000.0000 0.0000 0.0000 0.0000Architectural 

Coating

0.1335

Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

0.0161 0.0161 4.0000e-

005

0.01723.0000e-

005

3.0000e-

005

3.0000e-

005

3.0000e-

005

Total 0.5684 7.0000e-

005

7.5400e-

003

0.0000

0.0161 0.0161 4.0000e-

005

0.01723.0000e-

005

3.0000e-

005

3.0000e-

005

3.0000e-

005

Landscaping 7.0000e-

004

7.0000e-

005

7.5400e-

003

0.0000

0.0000 0.00000.0000 0.0000 0.0000 0.0000Consumer 

Products

0.4343

0.0000 0.00000.0000 0.0000 0.0000 0.0000Architectural 

Coating

0.1335

NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

Exhaust 

PM10

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2

0.0172

6.2 Area by SubCategory

Unmitigated

ROG NOx CO SO2 Fugitive 

PM10

3.0000e-

005

0.0161 0.0161 4.0000e-

005

0.0000 3.0000e-

005

3.0000e-

005

3.0000e-

005

0.0161 0.0161 4.0000e-

005

0.0172

Unmitigated 0.5684 7.0000e-

005

7.5400e-

003

3.0000e-

005

3.0000e-

005

3.0000e-

005

3.0000e-

005

Category lb/day lb/day

Mitigated 0.5684 7.0000e-

005

7.5400e-

003

0.0000



User Defined Equipment

Equipment Type Number

11.0 Vegetation

Load Factor Fuel Type

Boilers

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

Fire Pumps and Emergency Generators

Equipment Type Number Hours/Day Hours/Year Horse Power

Hours/Day Days/Year Horse Power Load Factor Fuel Type

10.0 Stationary Equipment

7.0 Water Detail

7.1 Mitigation Measures Water

8.0 Waste Detail

8.1 Mitigation Measures Waste

9.0 Operational Offroad

Equipment Type Number

0.0161 0.0161 4.0000e-

005

0.01723.0000e-

005

3.0000e-

005

3.0000e-

005

3.0000e-

005

Total 0.5684 7.0000e-

005

7.5400e-

003

0.0000



Construction Off-road Equipment Mitigation - Tier 3 engines

Area Mitigation - 

Table Name Column Name Default Value New Value

1.3 User Entered Comments & Non-Default Data

Project Characteristics - 

Land Use - 

Construction Phase - Per schedule

Grading - Grading as stated

Trips and VMT - Borrow Pit3 is 1.5 miles

CO2 Intensity 

(lb/MWhr)

702.44 CH4 Intensity 

(lb/MWhr)

0.029 N2O Intensity 

(lb/MWhr)

0.006

30

Climate Zone 10 Operational Year 2021

Utility Company Southern California Edison

1.2 Other Project Characteristics

Urbanization Urban Wind Speed (m/s) 2.6 Precipitation Freq (Days)

Other Asphalt Surfaces 54.22 1000sqft 1.24 54,221.00 0

Floor Surface Area Population

General Light Industry 19.39 1000sqft 0.45 19,395.00 0

1.0 Project Characteristics

1.1 Land Usage

Land Uses Size Metric Lot Acreage

CalEEMod Version: CalEEMod.2016.3.2

Page 1 of 1 Date: 11/8/2019 1:25 PM

LM Helendale Radar Measurement Facility - Mojave Desert AQMD Air District, Winter

LM Helendale Radar Measurement Facility

Mojave Desert AQMD Air District, Winter



tblGrading AcresOfGrading 7.50 1.69

tblGrading AcresOfGrading 7.50 1.00

tblConstructionPhase NumDays 4.00 20.00

tblConstructionPhase NumDays 2.00 15.00

tblConstEquipMitigation Tier No Change Tier 3

tblConstructionPhase NumDays 200.00 130.00

tblConstEquipMitigation Tier No Change Tier 3

tblConstEquipMitigation Tier No Change Tier 3

tblConstEquipMitigation Tier No Change Tier 3

tblConstEquipMitigation Tier No Change Tier 3

tblConstEquipMitigation Tier No Change Tier 3

tblConstEquipMitigation Tier No Change Tier 3

tblConstEquipMitigation Tier No Change Tier 3

tblConstEquipMitigation Tier No Change Tier 3

tblConstEquipMitigation Tier No Change Tier 3

tblConstEquipMitigation Tier No Change Tier 3

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 3.00

tblConstEquipMitigation Tier No Change Tier 3

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 2.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 4.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 2.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblAreaMitigation UseLowVOCPaintParkingCheck False True

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00



0.0000 5,042.185

5

5,042.1855 1.2909 0.0000 5,074.457

7

2.7174 0.7388 3.1042 1.3843 0.7384 1.7706Maximum 48.8058 26.3733 14.7052 0.0494

0.0000 5,042.185

5

5,042.1855 1.2909 0.0000 5,074.457

7

2.7174 0.7388 3.1042 1.3843 0.7384 1.77062020 48.8058 26.3733 14.7052 0.0494

Total CO2 CH4 N2O CO2e

Year lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated Construction

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

0.0000 5,042.185

5

5,042.1855 1.2909 0.0000 5,074.457

7

5.7380 0.8330 6.5710 2.9942 0.7758 3.7611Maximum 48.9885 36.3108 14.4147 0.0494

0.0000 5,042.185

5

5,042.1855 1.2909 0.0000 5,074.457

7

5.7380 0.8330 6.5710 2.9942 0.7758 3.76112020 48.9885 36.3108 14.4147 0.0494

NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

Exhaust 

PM10

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2

2.0 Emissions Summary

2.1 Overall Construction (Maximum Daily Emission)

Unmitigated Construction

ROG NOx CO SO2 Fugitive 

PM10

tblTripsAndVMT HaulingTripLength 20.00 1.50

tblTripsAndVMT HaulingTripLength 20.00 1.50

tblLandUse LandUseSquareFeet 19,390.00 19,395.00

tblLandUse LandUseSquareFeet 54,220.00 54,221.00

tblGrading MaterialImported 0.00 16,209.00

tblGrading MaterialImported 0.00 16,209.00



1,267.965

7

1,267.9657 0.1058 1,270.610

6

0.8438 8.6100e-

003

0.8524 0.2258 8.0900e-

003

0.2339Mobile 0.2931 2.4661 3.0188 0.0124

203.1083 203.1083 3.8900e-

003

3.7200e-

003

204.31530.0129 0.0129 0.0129 0.0129Energy 0.0186 0.1693 0.1422 1.0200e-

003

0.0161 0.0161 4.0000e-

005

0.01723.0000e-

005

3.0000e-

005

3.0000e-

005

3.0000e-

005

Area 0.5684 7.0000e-

005

7.5400e-

003

0.0000

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated Operational

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

1,471.090

1

1,471.0901 0.1097 3.7200e-

003

1,474.943

1

0.8438 0.0215 0.8653 0.2258 0.0210 0.2468Total 0.8802 2.6354 3.1685 0.0134

1,267.965

7

1,267.9657 0.1058 1,270.610

6

0.8438 8.6100e-

003

0.8524 0.2258 8.0900e-

003

0.2339Mobile 0.2931 2.4661 3.0188 0.0124

203.1083 203.1083 3.8900e-

003

3.7200e-

003

204.31530.0129 0.0129 0.0129 0.0129Energy 0.0186 0.1693 0.1422 1.0200e-

003

0.0161 0.0161 4.0000e-

005

0.01723.0000e-

005

3.0000e-

005

3.0000e-

005

3.0000e-

005

Area 0.5684 7.0000e-

005

7.5400e-

003

0.0000

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

2.2 Overall Operational

Unmitigated Operational

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

0.00 0.00 0.00 0.00 0.00 0.0052.64 11.31 52.76 53.77 4.81 52.92

NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 

Reduction

0.37 27.37 -2.02 0.00

Exhaust 

PM10

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2ROG NOx CO SO2 Fugitive 

PM10



Building Construction Cranes 1 6.00 231 0.29

Grading Tractors/Loaders/Backhoes 1 7.00 97 0.37

Grading Rubber Tired Dozers 1 6.00 247 0.40

Grading Graders 1 6.00 187 0.41

Site Preparation Tractors/Loaders/Backhoes 1 8.00 97 0.37

Site Preparation Rubber Tired Dozers 1 7.00 247 0.40

Load Factor

Site Preparation Graders 1 8.00 187 0.41

OffRoad Equipment

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power

10

Acres of Grading (Site Preparation Phase): 1

Acres of Grading (Grading Phase): 1.69

Acres of Paving: 1.24

Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 29,093; Non-Residential Outdoor: 9,698; Striped Parking Area: 

3,253 (Architectural Coating – sqft)

5 Architectural Coating Architectural Coating 9/30/2020 10/13/2020 5

130

4 Paving Paving 9/16/2020 9/29/2020 5 10

3 Building Construction Building Construction 3/18/2020 9/15/2020 5

15

2 Grading Grading 2/19/2020 3/17/2020 5 20

End Date Num Days 

Week

Num Days Phase Description

1 Site Preparation Site Preparation 1/29/2020 2/18/2020 5

3.0 Construction Detail

Construction Phase

Phase 

Number

Phase Name Phase Type Start Date

0.00 0.00 0.00 0.00 0.00 0.000.00 0.00 0.00 0.00 0.00 0.00

NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 

Reduction

0.00 0.00 0.00 0.00

Exhaust 

PM10

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2ROG NOx CO SO2 Fugitive 

PM10

1,471.090

1

1,471.0901 0.1097 3.7200e-

003

1,474.943

1

0.8438 0.0215 0.8653 0.2258 0.0210 0.2468Total 0.8802 2.6354 3.1685 0.0134



Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2eFugitive 

PM10

Exhaust 

PM10

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Use Cleaner Engines for Construction Equipment

Water Exposed Area

3.2 Site Preparation - 2020

Unmitigated Construction On-Site

ROG NOx CO SO2

7.30 20.00 LD_Mix HDT_Mix HHDT

3.1 Mitigation Measures Construction

Architectural Coating 1 6.00 0.00 0.00 10.80

10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

7.30 20.00 LD_Mix HDT_Mix HHDT

Paving 5 13.00 0.00 0.00

Building Construction 7 31.00 12.00 0.00 10.80

10.80 7.30 1.50 LD_Mix HDT_Mix HHDT

7.30 1.50 LD_Mix HDT_Mix HHDT

Grading 3 8.00 0.00 2,026.00

Site Preparation 3 8.00 0.00 2,026.00 10.80

Worker Trip 

Length

Vendor Trip 

Length

Hauling Trip 

Length

Worker Vehicle 

Class

Vendor 

Vehicle 

Class

Hauling 

Vehicle 

Class

Trips and VMT

Phase Name Offroad Equipment 

Count

Worker Trip 

Number

Vendor Trip 

Number

Hauling Trip 

Number

Architectural Coating Air Compressors 1 6.00 78 0.48

Paving Tractors/Loaders/Backhoes 1 8.00 97 0.37

Paving Rollers 1 7.00 80 0.38

Paving Paving Equipment 1 8.00 132 0.36

Paving Pavers 1 6.00 130 0.42

Paving Cement and Mortar Mixers 1 6.00 9 0.56

Building Construction Welders 3 8.00 46 0.45

Building Construction Tractors/Loaders/Backhoes 1 6.00 97 0.37

Building Construction Generator Sets 1 8.00 84 0.74

Building Construction Forklifts 1 6.00 89 0.20



0.0000 1,667.411

9

1,667.4119 0.5393 1,680.893

7

0.3747 0.3747 0.3747 0.3747Off-Road 0.4212 8.4089 9.8221 0.0172

0.0000 0.00002.4713 0.0000 2.4713 1.3172 0.0000 1.3172Fugitive Dust

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

3,374.773

7

3,374.7737 0.7516 3,393.563

9

0.2461 0.0121 0.2582 0.0672 0.0115 0.0787Total 0.4749 17.9644 2.7106 0.0322

58.6749 58.6749 1.9900e-

003

58.72470.0657 4.2000e-

004

0.0661 0.0174 3.8000e-

004

0.0178Worker 0.0372 0.0256 0.2316 5.9000e-

004

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

3,316.098

8

3,316.0988 0.7496 3,334.839

3

0.1804 0.0117 0.1920 0.0497 0.0112 0.0609

CO2e

Category lb/day lb/day

Hauling 0.4377 17.9389 2.4790 0.0316

PM2.5 

Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2OSO2 Fugitive 

PM10

Exhaust 

PM10

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

0.5393 1,680.893

7

Unmitigated Construction Off-Site

ROG NOx CO

2.9271 0.7553 3.6824 1,667.411

9

1,667.4119

1,680.893

7

Total 1.6299 18.3464 7.7093 0.0172 5.4919 0.8210 6.3128

0.7553 1,667.411

9

1,667.4119 0.53930.0172 0.8210 0.8210 0.7553

0.0000 0.0000

Off-Road 1.6299 18.3464 7.7093

0.0000 5.4919 2.9271 0.0000 2.9271

Category lb/day lb/day

Fugitive Dust 5.4919



Unmitigated Construction Off-Site

1,365.718

3

1,365.7183 0.4417 1,376.760

9

4.7201 0.6844 5.4044 2.5096 0.6296 3.1392Total 1.3498 15.0854 6.4543 0.0141

1,365.718

3

1,365.7183 0.4417 1,376.760

9

0.6844 0.6844 0.6296 0.6296Off-Road 1.3498 15.0854 6.4543 0.0141

0.0000 0.00004.7201 0.0000 4.7201 2.5096 0.0000 2.5096Fugitive Dust

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

3.3 Grading - 2020

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

3,374.773

7

3,374.7737 0.7516 3,393.563

9

0.2461 0.0121 0.2582 0.0672 0.0115 0.0787Total 0.4749 17.9644 2.7106 0.0322

58.6749 58.6749 1.9900e-

003

58.72470.0657 4.2000e-

004

0.0661 0.0174 3.8000e-

004

0.0178Worker 0.0372 0.0256 0.2316 5.9000e-

004

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

3,316.098

8

3,316.0988 0.7496 3,334.839

3

0.1804 0.0117 0.1920 0.0497 0.0112 0.0609Hauling 0.4377 17.9389 2.4790 0.0316

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

0.0000 1,667.411

9

1,667.4119 0.5393 1,680.893

7

2.4713 0.3747 2.8461 1.3172 0.3747 1.6919Total 0.4212 8.4089 9.8221 0.0172



Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

0.0000 1,365.718

3

1,365.7183 0.4417 1,376.760

9

2.1240 0.3106 2.4346 1.1293 0.3106 1.4399Total 0.3450 6.9025 8.0841 0.0141

0.0000 1,365.718

3

1,365.7183 0.4417 1,376.760

9

0.3106 0.3106 0.3106 0.3106Off-Road 0.3450 6.9025 8.0841 0.0141

0.0000 0.00002.1240 0.0000 2.1240 1.1293 0.0000 1.1293Fugitive Dust

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

2,545.749

0

2,545.7490 0.5642 2,559.854

1

0.2010 9.1700e-

003

0.2102 0.0547 8.7500e-

003

0.0635Total 0.3655 13.4797 2.0909 0.0243

58.6749 58.6749 1.9900e-

003

58.72470.0657 4.2000e-

004

0.0661 0.0174 3.8000e-

004

0.0178Worker 0.0372 0.0256 0.2316 5.9000e-

004

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

2,487.074

1

2,487.0741 0.5622 2,501.129

5

0.1353 8.7500e-

003

0.1440 0.0373 8.3700e-

003

0.0457Hauling 0.3283 13.4542 1.8593 0.0237

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10



584.8417 584.8417 0.0433 585.92340.3360 7.3000e-

003

0.3434 0.0910 6.9400e-

003

0.0979Total 0.1864 1.3154 1.2266 5.7000e-

003

227.3652 227.3652 7.7100e-

003

227.55800.2547 1.6100e-

003

0.2563 0.0676 1.4900e-

003

0.0690Worker 0.1440 0.0990 0.8975 2.2800e-

003

357.4766 357.4766 0.0356 358.36540.0814 5.6900e-

003

0.0871 0.0234 5.4500e-

003

0.0289Vendor 0.0424 1.2164 0.3291 3.4200e-

003

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

2,001.159

5

2,001.1595 0.3715 2,010.446

7

0.7960 0.7960 0.7688 0.7688Total 2.0305 14.7882 13.1881 0.0220

2,001.159

5

2,001.1595 0.3715 2,010.446

7

0.7960 0.7960 0.7688 0.7688Off-Road 2.0305 14.7882 13.1881 0.0220

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

3.4 Building Construction - 2020

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

2,545.749

0

2,545.7490 0.5642 2,559.854

1

0.2010 9.1700e-

003

0.2102 0.0547 8.7500e-

003

0.0635Total 0.3655 13.4797 2.0909 0.0243

58.6749 58.6749 1.9900e-

003

58.72470.0657 4.2000e-

004

0.0661 0.0174 3.8000e-

004

0.0178Worker 0.0372 0.0256 0.2316 5.9000e-

004

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

2,487.074

1

2,487.0741 0.5622 2,501.129

5

0.1353 8.7500e-

003

0.1440 0.0373 8.3700e-

003

0.0457Hauling 0.3283 13.4542 1.8593 0.0237



3.5 Paving - 2020

Unmitigated Construction On-Site

584.8417 584.8417 0.0433 585.92340.3360 7.3000e-

003

0.3434 0.0910 6.9400e-

003

0.0979Total 0.1864 1.3154 1.2266 5.7000e-

003

227.3652 227.3652 7.7100e-

003

227.55800.2547 1.6100e-

003

0.2563 0.0676 1.4900e-

003

0.0690Worker 0.1440 0.0990 0.8975 2.2800e-

003

357.4766 357.4766 0.0356 358.36540.0814 5.6900e-

003

0.0871 0.0234 5.4500e-

003

0.0289Vendor 0.0424 1.2164 0.3291 3.4200e-

003

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

0.0000 2,001.159

5

2,001.1595 0.3715 2,010.446

7

0.7315 0.7315 0.7315 0.7315Total 0.6407 12.0767 13.4786 0.0220

0.0000 2,001.159

5

2,001.1595 0.3715 2,010.446

7

0.7315 0.7315 0.7315 0.7315Off-Road 0.6407 12.0767 13.4786 0.0220

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10



0.0000 1,296.946

1

1,296.9461 0.4111 1,307.224

6

0.3864 0.3864 0.3864 0.3864Off-Road 0.3195 6.6399 9.8512 0.0135

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

95.3467 95.3467 3.2300e-

003

95.42760.1068 6.8000e-

004

0.1075 0.0283 6.2000e-

004

0.0290Total 0.0604 0.0415 0.3764 9.6000e-

004

95.3467 95.3467 3.2300e-

003

95.42760.1068 6.8000e-

004

0.1075 0.0283 6.2000e-

004

0.0290Worker 0.0604 0.0415 0.3764 9.6000e-

004

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

1,296.946

1

1,296.9461 0.4111 1,307.224

6

0.4695 0.4695 0.4328 0.4328Total 1.1650 8.4514 8.8758 0.0135

0.0000 0.00000.0000 0.0000 0.0000 0.0000Paving 0.3249

1,296.946

1

1,296.9461 0.4111 1,307.224

6

0.4695 0.4695 0.4328 0.4328Off-Road 0.8402 8.4514 8.8758 0.0135

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10



Unmitigated Construction Off-Site

281.4481 281.4481 0.0218 281.99280.1109 0.1109 0.1109 0.1109Total 48.9607 1.6838 1.8314 2.9700e-

003

281.4481 281.4481 0.0218 281.99280.1109 0.1109 0.1109 0.1109Off-Road 0.2422 1.6838 1.8314 2.9700e-

003

0.0000 0.00000.0000 0.0000 0.0000 0.0000Archit. Coating 48.7185

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

3.6 Architectural Coating - 2020

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

95.3467 95.3467 3.2300e-

003

95.42760.1068 6.8000e-

004

0.1075 0.0283 6.2000e-

004

0.0290Total 0.0604 0.0415 0.3764 9.6000e-

004

95.3467 95.3467 3.2300e-

003

95.42760.1068 6.8000e-

004

0.1075 0.0283 6.2000e-

004

0.0290Worker 0.0604 0.0415 0.3764 9.6000e-

004

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

0.0000 1,296.946

1

1,296.9461 0.4111 1,307.224

6

0.3864 0.3864 0.3864 0.3864Total 0.6444 6.6399 9.8512 0.0135

0.0000 0.00000.0000 0.0000 0.0000 0.0000Paving 0.3249



Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

0.0000 281.4481 281.4481 0.0218 281.99280.0951 0.0951 0.0951 0.0951Total 48.7779 1.3570 1.8324 2.9700e-

003

0.0000 281.4481 281.4481 0.0218 281.99280.0951 0.0951 0.0951 0.0951Off-Road 0.0594 1.3570 1.8324 2.9700e-

003

0.0000 0.00000.0000 0.0000 0.0000 0.0000Archit. Coating 48.7185

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

44.0062 44.0062 1.4900e-

003

44.04350.0493 3.1000e-

004

0.0496 0.0131 2.9000e-

004

0.0134Total 0.0279 0.0192 0.1737 4.4000e-

004

44.0062 44.0062 1.4900e-

003

44.04350.0493 3.1000e-

004

0.0496 0.0131 2.9000e-

004

0.0134Worker 0.0279 0.0192 0.1737 4.4000e-

004

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10



4.3 Trip Type Information

Miles Trip % Trip Purpose %

Total 135.15 25.59 13.19 298,008 298,008

Other Asphalt Surfaces 0.00 0.00 0.00

Annual VMT

General Light Industry 135.15 25.59 13.19 298,008 298,008

4.2 Trip Summary Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT

1,267.965

7

1,267.9657 0.1058 1,270.610

6

0.8438 8.6100e-

003

0.8524 0.2258 8.0900e-

003

0.2339Unmitigated 0.2931 2.4661 3.0188 0.0124

1,267.965

7

1,267.9657 0.1058 1,270.610

6

0.8438 8.6100e-

003

0.8524 0.2258 8.0900e-

003

0.2339Mitigated 0.2931 2.4661 3.0188 0.0124

NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Exhaust 

PM10

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2

4.0 Operational Detail - Mobile

4.1 Mitigation Measures Mobile

ROG NOx CO SO2 Fugitive 

PM10

44.0062 44.0062 1.4900e-

003

44.04350.0493 3.1000e-

004

0.0496 0.0131 2.9000e-

004

0.0134Total 0.0279 0.0192 0.1737 4.4000e-

004

44.0062 44.0062 1.4900e-

003

44.04350.0493 3.1000e-

004

0.0496 0.0131 2.9000e-

004

0.0134Worker 0.0279 0.0192 0.1737 4.4000e-

004

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000



Total CO2 CH4 N2O CO2ePM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

5.2 Energy by Land Use - NaturalGas

Unmitigated

NaturalGa

s Use

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

203.1083 203.1083 3.8900e-

003

3.7200e-

003

204.31530.0129 0.0129 0.0129 0.0129NaturalGas 

Unmitigated

0.0186 0.1693 0.1422 1.0200e-

003

203.1083 203.1083 3.8900e-

003

3.7200e-

003

204.31530.0129 0.0129 0.0129 0.0129

CO2e

Category lb/day lb/day

NaturalGas 

Mitigated

0.0186 0.1693 0.1422 1.0200e-

003

PM2.5 

Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2OSO2 Fugitive 

PM10

Exhaust 

PM10

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

0.000710 0.001098

5.0 Energy Detail

Historical Energy Use: N

5.1 Mitigation Measures Energy

ROG NOx CO

0.005523 0.008817 0.093315 0.001422 0.002225 0.008861Other Asphalt Surfaces 0.538252 0.036119 0.174699 0.110250 0.018708

0.093315 0.001422 0.002225 0.008861 0.000710 0.001098

SBUS MH

General Light Industry 0.538252 0.036119 0.174699 0.110250 0.018708 0.005523 0.008817

LHD2 MHD HHD OBUS UBUS MCYLand Use LDA LDT1 LDT2 MDV LHD1

0.00 0.00 0 0 0

4.4 Fleet Mix

28.00 13.00 92 5 3

Other Asphalt Surfaces 9.50 7.30 7.30 0.00

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

General Light Industry 9.50 7.30 7.30 59.00

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

W



Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2eFugitive 

PM10

Exhaust 

PM10

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

6.0 Area Detail

6.1 Mitigation Measures Area

Use Low VOC Paint - Non-Residential Interior

Use Low VOC Paint - Non-Residential Exterior

ROG NOx CO SO2

203.1083 203.1083 3.8900e-

003

3.7200e-

003

204.31530.0129 0.0129 0.0129 0.0129Total 0.0186 0.1693 0.1422 1.0200e-

003

0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000Other Asphalt 

Surfaces

0 0.0000 0.0000 0.0000 0.0000

203.1083 203.1083 3.8900e-

003

3.7200e-

003

204.31530.0129 0.0129 0.0129 0.0129General Light 

Industry

1.72642 0.0186 0.1693 0.1422 1.0200e-

003

Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated

NaturalGa

s Use

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

203.1083 203.1083 3.8900e-

003

3.7200e-

003

204.31530.0129 0.0129 0.0129 0.0129Total 0.0186 0.1693 0.1422 1.0200e-

003

0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000Other Asphalt 

Surfaces

0 0.0000 0.0000 0.0000 0.0000

203.1083 203.1083 3.8900e-

003

3.7200e-

003

204.31530.0129 0.0129 0.0129 0.0129General Light 

Industry

1726.42 0.0186 0.1693 0.1422 1.0200e-

003

Land Use kBTU/yr lb/day lb/day



0.0161 0.0161 4.0000e-

005

0.01723.0000e-

005

3.0000e-

005

3.0000e-

005

3.0000e-

005

Landscaping 7.0000e-

004

7.0000e-

005

7.5400e-

003

0.0000

0.0000 0.00000.0000 0.0000 0.0000 0.0000Consumer 

Products

0.4343

0.0000 0.00000.0000 0.0000 0.0000 0.0000Architectural 

Coating

0.1335

Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

0.0161 0.0161 4.0000e-

005

0.01723.0000e-

005

3.0000e-

005

3.0000e-

005

3.0000e-

005

Total 0.5684 7.0000e-

005

7.5400e-

003

0.0000

0.0161 0.0161 4.0000e-

005

0.01723.0000e-

005

3.0000e-

005

3.0000e-

005

3.0000e-

005

Landscaping 7.0000e-

004

7.0000e-

005

7.5400e-

003

0.0000

0.0000 0.00000.0000 0.0000 0.0000 0.0000Consumer 

Products

0.4343

0.0000 0.00000.0000 0.0000 0.0000 0.0000Architectural 

Coating

0.1335

NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

Exhaust 

PM10

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2

0.0172

6.2 Area by SubCategory

Unmitigated

ROG NOx CO SO2 Fugitive 

PM10

3.0000e-

005

0.0161 0.0161 4.0000e-

005

0.0000 3.0000e-

005

3.0000e-

005

3.0000e-

005

0.0161 0.0161 4.0000e-

005

0.0172

Unmitigated 0.5684 7.0000e-

005

7.5400e-

003

3.0000e-

005

3.0000e-

005

3.0000e-

005

3.0000e-

005

Category lb/day lb/day

Mitigated 0.5684 7.0000e-

005

7.5400e-

003

0.0000



User Defined Equipment

Equipment Type Number

11.0 Vegetation

Load Factor Fuel Type

Boilers

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

Fire Pumps and Emergency Generators

Equipment Type Number Hours/Day Hours/Year Horse Power

Hours/Day Days/Year Horse Power Load Factor Fuel Type

10.0 Stationary Equipment

7.0 Water Detail

7.1 Mitigation Measures Water

8.0 Waste Detail

8.1 Mitigation Measures Waste

9.0 Operational Offroad

Equipment Type Number

0.0161 0.0161 4.0000e-

005

0.01723.0000e-

005

3.0000e-

005

3.0000e-

005

3.0000e-

005

Total 0.5684 7.0000e-

005

7.5400e-

003

0.0000



Construction Off-road Equipment Mitigation - Tier 3 engines

Area Mitigation - 

Table Name Column Name Default Value New Value

1.3 User Entered Comments & Non-Default Data

Project Characteristics - 

Land Use - 

Construction Phase - Per schedule

Grading - Grading as stated

Trips and VMT - Borrow Pit3 is 1.5 miles

CO2 Intensity 

(lb/MWhr)

702.44 CH4 Intensity 

(lb/MWhr)

0.029 N2O Intensity 

(lb/MWhr)

0.006

30

Climate Zone 10 Operational Year 2021

Utility Company Southern California Edison

1.2 Other Project Characteristics

Urbanization Urban Wind Speed (m/s) 2.6 Precipitation Freq (Days)

Other Asphalt Surfaces 54.22 1000sqft 1.24 54,221.00 0

Floor Surface Area Population

General Light Industry 19.39 1000sqft 0.45 19,395.00 0

1.0 Project Characteristics

1.1 Land Usage

Land Uses Size Metric Lot Acreage

CalEEMod Version: CalEEMod.2016.3.2

Page 1 of 1 Date: 11/8/2019 1:29 PM

LM Helendale Radar Measurement Facility - Mojave Desert AQMD Air District, Annual

LM Helendale Radar Measurement Facility

Mojave Desert AQMD Air District, Annual



tblGrading AcresOfGrading 7.50 1.69

tblGrading AcresOfGrading 7.50 1.00

tblConstructionPhase NumDays 4.00 20.00

tblConstructionPhase NumDays 2.00 15.00

tblConstEquipMitigation Tier No Change Tier 3

tblConstructionPhase NumDays 200.00 130.00

tblConstEquipMitigation Tier No Change Tier 3

tblConstEquipMitigation Tier No Change Tier 3

tblConstEquipMitigation Tier No Change Tier 3

tblConstEquipMitigation Tier No Change Tier 3

tblConstEquipMitigation Tier No Change Tier 3

tblConstEquipMitigation Tier No Change Tier 3

tblConstEquipMitigation Tier No Change Tier 3

tblConstEquipMitigation Tier No Change Tier 3

tblConstEquipMitigation Tier No Change Tier 3

tblConstEquipMitigation Tier No Change Tier 3

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 3.00

tblConstEquipMitigation Tier No Change Tier 3

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 2.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 4.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 2.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblAreaMitigation UseLowVOCPaintParkingCheck False True

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00



0.0000 234.3270 234.3270 0.0436 0.0000 235.41630.0658 0.0565 0.1223 0.0282 0.0565 0.0847Maximum 0.3137 1.3224 1.2085 2.6900e-

003

0.0000 234.3270 234.3270 0.0436 0.0000 235.41630.0658 0.0565 0.1223 0.0282 0.0565 0.08472020 0.3137 1.3224 1.2085 2.6900e-

003

Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated Construction

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

0.0000 234.3272 234.3272 0.0436 0.0000 235.41650.1144 0.0683 0.1827 0.0541 0.0653 0.1194Maximum 0.4266 1.6657 1.1526 2.6900e-

003

0.0000 234.3272 234.3272 0.0436 0.0000 235.41650.1144 0.0683 0.1827 0.0541 0.0653 0.11942020 0.4266 1.6657 1.1526 2.6900e-

003

NBio- CO2 Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

Exhaust 

PM10

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2

2.0 Emissions Summary

2.1 Overall Construction

Unmitigated Construction

ROG NOx CO SO2 Fugitive 

PM10

tblTripsAndVMT HaulingTripLength 20.00 1.50

tblTripsAndVMT HaulingTripLength 20.00 1.50

tblLandUse LandUseSquareFeet 19,390.00 19,395.00

tblLandUse LandUseSquareFeet 54,220.00 54,221.00

tblGrading MaterialImported 0.00 16,209.00

tblGrading MaterialImported 0.00 16,209.00



Mitigated Operational

6.3025 278.0265 284.3290 0.4512 4.7600e-

003

297.02840.1140 3.5300e-

003

0.1175 0.0306 3.4500e-

003

0.0340Total 0.1463 0.3794 0.4597 1.9500e-

003

1.4226 18.6028 20.0254 0.1469 3.6100e-

003

24.77270.0000 0.0000 0.0000 0.0000Water

4.8799 0.0000 4.8799 0.2884 0.0000 12.08980.0000 0.0000 0.0000 0.0000Waste

0.0000 163.0720 163.0720 0.0127 0.0000 163.38990.1140 1.1800e-

003

0.1151 0.0306 1.1000e-

003

0.0317Mobile 0.0393 0.3485 0.4331 1.7600e-

003

0.0000 96.3504 96.3504 3.2300e-

003

1.1500e-

003

96.77472.3500e-

003

2.3500e-

003

2.3500e-

003

2.3500e-

003

Energy 3.4000e-

003

0.0309 0.0260 1.9000e-

004

0.0000 1.3200e-

003

1.3200e-

003

0.0000 0.0000 1.4000e-

003

0.0000 0.0000 0.0000 0.0000Area 0.1037 1.0000e-

005

6.8000e-

004

0.0000

CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2 Total CO2

Unmitigated Operational

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

PM10 

Total

Highest 0.6825 0.4865

2.2 Overall Operational

2 4-1-2020 6-30-2020 0.5962 0.4629

3 7-1-2020 9-30-2020 0.5712 0.4465

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

1 1-1-2020 3-31-2020 0.6825 0.4865

0.00 0.00 0.00 0.00 0.00 0.0042.48 17.24 33.05 47.83 13.45 29.03

NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 

Reduction

26.48 20.61 -4.85 0.00

Exhaust 

PM10

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2ROG NOx CO SO2 Fugitive 

PM10



10

Acres of Grading (Site Preparation Phase): 1

Acres of Grading (Grading Phase): 1.69

Acres of Paving: 1.24

Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 29,093; Non-Residential Outdoor: 9,698; Striped Parking Area: 

3,253 (Architectural Coating – sqft)

5 Architectural Coating Architectural Coating 9/30/2020 10/13/2020 5

130

4 Paving Paving 9/16/2020 9/29/2020 5 10

3 Building Construction Building Construction 3/18/2020 9/15/2020 5

15

2 Grading Grading 2/19/2020 3/17/2020 5 20

End Date Num Days 

Week

Num Days Phase Description

1 Site Preparation Site Preparation 1/29/2020 2/18/2020 5

3.0 Construction Detail

Construction Phase

Phase 

Number

Phase Name Phase Type Start Date

0.00 0.00 0.00 0.00 0.00 0.000.00 0.00 0.00 0.00 0.00 0.00

NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 

Reduction

0.00 0.00 0.00 0.00

Exhaust 

PM10

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2ROG NOx CO SO2 Fugitive 

PM10

6.3025 278.0265 284.3290 0.4512 4.7600e-

003

297.02840.1140 3.5300e-

003

0.1175 0.0306 3.4500e-

003

0.0340Total 0.1463 0.3794 0.4597 1.9500e-

003

1.4226 18.6028 20.0254 0.1469 3.6100e-

003

24.77270.0000 0.0000 0.0000 0.0000Water

4.8799 0.0000 4.8799 0.2884 0.0000 12.08980.0000 0.0000 0.0000 0.0000Waste

0.0000 163.0720 163.0720 0.0127 0.0000 163.38990.1140 1.1800e-

003

0.1151 0.0306 1.1000e-

003

0.0317Mobile 0.0393 0.3485 0.4331 1.7600e-

003

0.0000 96.3504 96.3504 3.2300e-

003

1.1500e-

003

96.77472.3500e-

003

2.3500e-

003

2.3500e-

003

2.3500e-

003

Energy 3.4000e-

003

0.0309 0.0260 1.9000e-

004

0.0000 1.3200e-

003

1.3200e-

003

0.0000 0.0000 1.4000e-

003

0.0000 0.0000 0.0000 0.0000Area 0.1037 1.0000e-

005

6.8000e-

004

0.0000

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10



7.30 20.00 LD_Mix HDT_Mix HHDT

3.1 Mitigation Measures Construction

Architectural Coating 1 6.00 0.00 0.00 10.80

10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

7.30 20.00 LD_Mix HDT_Mix HHDT

Paving 5 13.00 0.00 0.00

Building Construction 7 31.00 12.00 0.00 10.80

10.80 7.30 1.50 LD_Mix HDT_Mix HHDT

7.30 1.50 LD_Mix HDT_Mix HHDT

Grading 3 8.00 0.00 2,026.00

Site Preparation 3 8.00 0.00 2,026.00 10.80

Worker Trip 

Length

Vendor Trip 

Length

Hauling Trip 

Length

Worker Vehicle 

Class

Vendor 

Vehicle 

Class

Hauling 

Vehicle 

Class

Trips and VMT

Phase Name Offroad Equipment 

Count

Worker Trip 

Number

Vendor Trip 

Number

Hauling Trip 

Number

Architectural Coating Air Compressors 1 6.00 78 0.48

Paving Tractors/Loaders/Backhoes 1 8.00 97 0.37

Paving Rollers 1 7.00 80 0.38

Paving Paving Equipment 1 8.00 132 0.36

Paving Pavers 1 6.00 130 0.42

Paving Cement and Mortar Mixers 1 6.00 9 0.56

Building Construction Welders 3 8.00 46 0.45

Building Construction Tractors/Loaders/Backhoes 1 6.00 97 0.37

Building Construction Generator Sets 1 8.00 84 0.74

Building Construction Forklifts 1 6.00 89 0.20

Building Construction Cranes 1 6.00 231 0.29

Grading Tractors/Loaders/Backhoes 1 7.00 97 0.37

Grading Rubber Tired Dozers 1 6.00 247 0.40

Grading Graders 1 6.00 187 0.41

Site Preparation Tractors/Loaders/Backhoes 1 8.00 97 0.37

Site Preparation Rubber Tired Dozers 1 7.00 247 0.40

Load Factor

Site Preparation Graders 1 8.00 187 0.41

OffRoad Equipment

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power



Mitigated Construction On-Site

0.0000 24.5610 24.5610 4.7700e-

003

0.0000 24.68041.8100e-

003

8.0000e-

005

1.9100e-

003

5.0000e-

004

8.0000e-

005

5.8000e-

004

Total 3.3200e-

003

0.1386 0.0167 2.5000e-

004

0.0000 0.4116 0.4116 1.0000e-

005

0.0000 0.41204.8000e-

004

0.0000 4.9000e-

004

1.3000e-

004

0.0000 1.3000e-

004

Worker 2.5000e-

004

2.1000e-

004

1.8600e-

003

0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 24.1494 24.1494 4.7600e-

003

0.0000 24.26851.3300e-

003

8.0000e-

005

1.4200e-

003

3.7000e-

004

8.0000e-

005

4.5000e-

004

CO2e

Category tons/yr MT/yr

Hauling 3.0700e-

003

0.1384 0.0148 2.5000e-

004

PM2.5 

Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2OSO2 Fugitive 

PM10

Exhaust 

PM10

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

3.6700e-

003

0.0000 11.4366

Unmitigated Construction Off-Site

ROG NOx CO

0.0220 5.6600e-

003

0.0276 0.0000 11.3449 11.3449

11.4366

Total 0.0122 0.1376 0.0578 1.3000e-

004

0.0412 6.1600e-

003

0.0474

5.6600e-

003

0.0000 11.3449 11.3449 3.6700e-

003

0.00001.3000e-

004

6.1600e-

003

6.1600e-

003

5.6600e-

003

0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0122 0.1376 0.0578

0.0000 0.0412 0.0220 0.0000 0.0220 0.0000

Category tons/yr MT/yr

Fugitive Dust 0.0412

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2eFugitive 

PM10

Exhaust 

PM10

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Use Cleaner Engines for Construction Equipment

Water Exposed Area

3.2 Site Preparation - 2020

Unmitigated Construction On-Site

ROG NOx CO SO2



Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

3.3 Grading - 2020

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

0.0000 24.5610 24.5610 4.7700e-

003

0.0000 24.68041.8100e-

003

8.0000e-

005

1.9100e-

003

5.0000e-

004

8.0000e-

005

5.8000e-

004

Total 3.3200e-

003

0.1386 0.0167 2.5000e-

004

0.0000 0.4116 0.4116 1.0000e-

005

0.0000 0.41204.8000e-

004

0.0000 4.9000e-

004

1.3000e-

004

0.0000 1.3000e-

004

Worker 2.5000e-

004

2.1000e-

004

1.8600e-

003

0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 24.1494 24.1494 4.7600e-

003

0.0000 24.26851.3300e-

003

8.0000e-

005

1.4200e-

003

3.7000e-

004

8.0000e-

005

4.5000e-

004

Hauling 3.0700e-

003

0.1384 0.0148 2.5000e-

004

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

0.0000 11.3449 11.3449 3.6700e-

003

0.0000 11.43660.0185 2.8100e-

003

0.0214 9.8800e-

003

2.8100e-

003

0.0127Total 3.1600e-

003

0.0631 0.0737 1.3000e-

004

0.0000 11.3449 11.3449 3.6700e-

003

0.0000 11.43662.8100e-

003

2.8100e-

003

2.8100e-

003

2.8100e-

003

Off-Road 3.1600e-

003

0.0631 0.0737 1.3000e-

004

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0185 0.0000 0.0185 9.8800e-

003

0.0000 9.8800e-

003

Fugitive Dust

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10



0.0000 12.3896 12.3896 4.0100e-

003

0.0000 12.48980.0212 3.1100e-

003

0.0244 0.0113 3.1100e-

003

0.0144Total 3.4500e-

003

0.0690 0.0808 1.4000e-

004

0.0000 12.3896 12.3896 4.0100e-

003

0.0000 12.48983.1100e-

003

3.1100e-

003

3.1100e-

003

3.1100e-

003

Off-Road 3.4500e-

003

0.0690 0.0808 1.4000e-

004

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0212 0.0000 0.0212 0.0113 0.0000 0.0113Fugitive Dust

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

0.0000 24.6982 24.6982 4.7800e-

003

0.0000 24.81771.9800e-

003

8.0000e-

005

2.0700e-

003

5.4000e-

004

8.0000e-

005

6.3000e-

004

Total 3.4100e-

003

0.1386 0.0173 2.6000e-

004

0.0000 0.5488 0.5488 2.0000e-

005

0.0000 0.54936.5000e-

004

0.0000 6.5000e-

004

1.7000e-

004

0.0000 1.8000e-

004

Worker 3.4000e-

004

2.7000e-

004

2.4800e-

003

1.0000e-

005

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 24.1494 24.1494 4.7600e-

003

0.0000 24.26851.3300e-

003

8.0000e-

005

1.4200e-

003

3.7000e-

004

8.0000e-

005

4.5000e-

004

Hauling 3.0700e-

003

0.1384 0.0148 2.5000e-

004

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

0.0000 12.3896 12.3896 4.0100e-

003

0.0000 12.48980.0472 6.8400e-

003

0.0540 0.0251 6.3000e-

003

0.0314Total 0.0135 0.1509 0.0645 1.4000e-

004

0.0000 12.3896 12.3896 4.0100e-

003

0.0000 12.48986.8400e-

003

6.8400e-

003

6.3000e-

003

6.3000e-

003

Off-Road 0.0135 0.1509 0.0645 1.4000e-

004

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0472 0.0000 0.0472 0.0251 0.0000 0.0251Fugitive Dust



Total CO2 CH4 N2O CO2ePM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

0.0000 118.0024 118.0024 0.0219 0.0000 118.55000.0517 0.0517 0.0500 0.0500Total 0.1320 0.9612 0.8572 1.4300e-

003

0.0000 118.0024 118.0024 0.0219 0.0000 118.55000.0517 0.0517 0.0500 0.0500Off-Road 0.1320 0.9612 0.8572 1.4300e-

003

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

3.4 Building Construction - 2020

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

0.0000 24.6982 24.6982 4.7800e-

003

0.0000 24.81771.9800e-

003

8.0000e-

005

2.0700e-

003

5.4000e-

004

8.0000e-

005

6.3000e-

004

Total 3.4100e-

003

0.1386 0.0173 2.6000e-

004

0.0000 0.5488 0.5488 2.0000e-

005

0.0000 0.54936.5000e-

004

0.0000 6.5000e-

004

1.7000e-

004

0.0000 1.8000e-

004

Worker 3.4000e-

004

2.7000e-

004

2.4800e-

003

1.0000e-

005

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 24.1494 24.1494 4.7600e-

003

0.0000 24.26851.3300e-

003

8.0000e-

005

1.4200e-

003

3.7000e-

004

8.0000e-

005

4.5000e-

004

Hauling 3.0700e-

003

0.1384 0.0148 2.5000e-

004

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10



0.0000 13.8229 13.8229 4.7000e-

004

0.0000 13.83470.0163 1.0000e-

004

0.0164 4.3200e-

003

1.0000e-

004

4.4100e-

003

Worker 8.5000e-

003

6.8900e-

003

0.0626 1.5000e-

004

0.0000 21.6972 21.6972 1.9700e-

003

0.0000 21.74645.2100e-

003

3.7000e-

004

5.5800e-

003

1.5000e-

003

3.5000e-

004

1.8600e-

003

Vendor 2.6500e-

003

0.0809 0.0200 2.3000e-

004

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

0.0000 118.0023 118.0023 0.0219 0.0000 118.54990.0476 0.0476 0.0476 0.0476Total 0.0417 0.7850 0.8761 1.4300e-

003

0.0000 118.0023 118.0023 0.0219 0.0000 118.54990.0476 0.0476 0.0476 0.0476Off-Road 0.0417 0.7850 0.8761 1.4300e-

003

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

0.0000 35.5201 35.5201 2.4400e-

003

0.0000 35.58110.0215 4.7000e-

004

0.0219 5.8200e-

003

4.5000e-

004

6.2700e-

003

Total 0.0112 0.0878 0.0826 3.8000e-

004

0.0000 13.8229 13.8229 4.7000e-

004

0.0000 13.83470.0163 1.0000e-

004

0.0164 4.3200e-

003

1.0000e-

004

4.4100e-

003

Worker 8.5000e-

003

6.8900e-

003

0.0626 1.5000e-

004

0.0000 21.6972 21.6972 1.9700e-

003

0.0000 21.74645.2100e-

003

3.7000e-

004

5.5800e-

003

1.5000e-

003

3.5000e-

004

1.8600e-

003

Vendor 2.6500e-

003

0.0809 0.0200 2.3000e-

004

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Category tons/yr MT/yr



Mitigated Construction On-Site

0.0000 0.4459 0.4459 2.0000e-

005

0.0000 0.44635.2000e-

004

0.0000 5.3000e-

004

1.4000e-

004

0.0000 1.4000e-

004

Total 2.7000e-

004

2.2000e-

004

2.0200e-

003

0.0000

0.0000 0.4459 0.4459 2.0000e-

005

0.0000 0.44635.2000e-

004

0.0000 5.3000e-

004

1.4000e-

004

0.0000 1.4000e-

004

Worker 2.7000e-

004

2.2000e-

004

2.0200e-

003

0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

0.0000 5.8829 5.8829 1.8600e-

003

0.0000 5.92952.3500e-

003

2.3500e-

003

2.1600e-

003

2.1600e-

003

Total 5.8200e-

003

0.0423 0.0444 7.0000e-

005

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000Paving 1.6200e-

003

0.0000 5.8829 5.8829 1.8600e-

003

0.0000 5.92952.3500e-

003

2.3500e-

003

2.1600e-

003

2.1600e-

003

Off-Road 4.2000e-

003

0.0423 0.0444 7.0000e-

005

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

3.5 Paving - 2020

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

0.0000 35.5201 35.5201 2.4400e-

003

0.0000 35.58110.0215 4.7000e-

004

0.0219 5.8200e-

003

4.5000e-

004

6.2700e-

003

Total 0.0112 0.0878 0.0826 3.8000e-

004



Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

3.6 Architectural Coating - 2020

Unmitigated Construction On-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

0.0000 0.4459 0.4459 2.0000e-

005

0.0000 0.44635.2000e-

004

0.0000 5.3000e-

004

1.4000e-

004

0.0000 1.4000e-

004

Total 2.7000e-

004

2.2000e-

004

2.0200e-

003

0.0000

0.0000 0.4459 0.4459 2.0000e-

005

0.0000 0.44635.2000e-

004

0.0000 5.3000e-

004

1.4000e-

004

0.0000 1.4000e-

004

Worker 2.7000e-

004

2.2000e-

004

2.0200e-

003

0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

0.0000 5.8828 5.8828 1.8600e-

003

0.0000 5.92951.9300e-

003

1.9300e-

003

1.9300e-

003

1.9300e-

003

Total 3.2200e-

003

0.0332 0.0493 7.0000e-

005

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000Paving 1.6200e-

003

0.0000 5.8828 5.8828 1.8600e-

003

0.0000 5.92951.9300e-

003

1.9300e-

003

1.9300e-

003

1.9300e-

003

Off-Road 1.6000e-

003

0.0332 0.0493 7.0000e-

005

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10



0.0000 1.2766 1.2766 1.0000e-

004

0.0000 1.27914.8000e-

004

4.8000e-

004

4.8000e-

004

4.8000e-

004

Total 0.2439 6.7800e-

003

9.1600e-

003

1.0000e-

005

0.0000 1.2766 1.2766 1.0000e-

004

0.0000 1.27914.8000e-

004

4.8000e-

004

4.8000e-

004

4.8000e-

004

Off-Road 3.0000e-

004

6.7800e-

003

9.1600e-

003

1.0000e-

005

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000Archit. Coating 0.2436

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated Construction On-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

0.0000 0.2058 0.2058 1.0000e-

005

0.0000 0.20602.4000e-

004

0.0000 2.4000e-

004

6.0000e-

005

0.0000 7.0000e-

005

Total 1.3000e-

004

1.0000e-

004

9.3000e-

004

0.0000

0.0000 0.2058 0.2058 1.0000e-

005

0.0000 0.20602.4000e-

004

0.0000 2.4000e-

004

6.0000e-

005

0.0000 7.0000e-

005

Worker 1.3000e-

004

1.0000e-

004

9.3000e-

004

0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

0.0000 1.2766 1.2766 1.0000e-

004

0.0000 1.27915.5000e-

004

5.5000e-

004

5.5000e-

004

5.5000e-

004

Total 0.2448 8.4200e-

003

9.1600e-

003

1.0000e-

005

0.0000 1.2766 1.2766 1.0000e-

004

0.0000 1.27915.5000e-

004

5.5000e-

004

5.5000e-

004

5.5000e-

004

Off-Road 1.2100e-

003

8.4200e-

003

9.1600e-

003

1.0000e-

005

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000Archit. Coating 0.2436



4.2 Trip Summary Information

0.0000 163.0720 163.0720 0.0127 0.0000 163.38990.1140 1.1800e-

003

0.1151 0.0306 1.1000e-

003

0.0317Unmitigated 0.0393 0.3485 0.4331 1.7600e-

003

0.0000 163.0720 163.0720 0.0127 0.0000 163.38990.1140 1.1800e-

003

0.1151 0.0306 1.1000e-

003

0.0317Mitigated 0.0393 0.3485 0.4331 1.7600e-

003

NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Exhaust 

PM10

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2

4.0 Operational Detail - Mobile

4.1 Mitigation Measures Mobile

ROG NOx CO SO2 Fugitive 

PM10

0.0000 0.2058 0.2058 1.0000e-

005

0.0000 0.20602.4000e-

004

0.0000 2.4000e-

004

6.0000e-

005

0.0000 7.0000e-

005

Total 1.3000e-

004

1.0000e-

004

9.3000e-

004

0.0000

0.0000 0.2058 0.2058 1.0000e-

005

0.0000 0.20602.4000e-

004

0.0000 2.4000e-

004

6.0000e-

005

0.0000 7.0000e-

005

Worker 1.3000e-

004

1.0000e-

004

9.3000e-

004

0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10



0.0000 33.6269 33.6269 6.4000e-

004

6.2000e-

004

33.82672.3500e-

003

2.3500e-

003

2.3500e-

003

2.3500e-

003

NaturalGas 

Mitigated

3.4000e-

003

0.0309 0.0260 1.9000e-

004

0.0000 62.7236 62.7236 2.5900e-

003

5.4000e-

004

62.94800.0000 0.0000 0.0000 0.0000Electricity 

Unmitigated

0.0000 62.7236 62.7236 2.5900e-

003

5.4000e-

004

62.94800.0000 0.0000 0.0000 0.0000

CO2e

Category tons/yr MT/yr

Electricity 

Mitigated

PM2.5 

Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2OSO2 Fugitive 

PM10

Exhaust 

PM10

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

0.000710 0.001098

5.0 Energy Detail

Historical Energy Use: N

5.1 Mitigation Measures Energy

ROG NOx CO

0.005523 0.008817 0.093315 0.001422 0.002225 0.008861Other Asphalt Surfaces 0.538252 0.036119 0.174699 0.110250 0.018708

0.093315 0.001422 0.002225 0.008861 0.000710 0.001098

SBUS MH

General Light Industry 0.538252 0.036119 0.174699 0.110250 0.018708 0.005523 0.008817

LHD2 MHD HHD OBUS UBUS MCYLand Use LDA LDT1 LDT2 MDV LHD1

0.00 0.00 0 0 0

4.4 Fleet Mix

28.00 13.00 92 5 3

Other Asphalt Surfaces 9.50 7.30 7.30 0.00

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

General Light Industry 9.50 7.30 7.30 59.00

4.3 Trip Type Information

Miles Trip % Trip Purpose %

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

W

Total 135.15 25.59 13.19 298,008 298,008

Other Asphalt Surfaces 0.00 0.00 0.00

Annual VMT

General Light Industry 135.15 25.59 13.19 298,008 298,008

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT



33.8267

5.3 Energy by Land Use - Electricity

Unmitigated

2.3500e-

003

0.0000 33.6269 33.6269 6.4000e-

004

6.2000e-

004

1.9000e-

004

2.3500e-

003

2.3500e-

003

2.3500e-

003

0.0000 0.0000 0.0000 0.0000

Total 3.4000e-

003

0.0309 0.0260

0.0000 0.0000 0.0000 0.0000 0.0000

33.8267

Other Asphalt 

Surfaces

0 0.0000 0.0000 0.0000 0.0000 0.0000

2.3500e-

003

0.0000 33.6269 33.6269 6.4000e-

004

6.2000e-

004

1.9000e-

004

2.3500e-

003

2.3500e-

003

2.3500e-

003

Land Use kBTU/yr tons/yr MT/yr

General Light 

Industry

630144 3.4000e-

003

0.0309 0.0260

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2eFugitive 

PM10

Exhaust 

PM10

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

33.8267

Mitigated

NaturalGa

s Use

ROG NOx CO SO2

2.3500e-

003

0.0000 33.6269 33.6269 6.4000e-

004

6.2000e-

004

1.9000e-

004

2.3500e-

003

2.3500e-

003

2.3500e-

003

0.0000 0.0000 0.0000 0.0000

Total 3.4000e-

003

0.0309 0.0260

0.0000 0.0000 0.0000 0.0000 0.0000

33.8267

Other Asphalt 

Surfaces

0 0.0000 0.0000 0.0000 0.0000 0.0000

2.3500e-

003

0.0000 33.6269 33.6269 6.4000e-

004

6.2000e-

004

1.9000e-

004

2.3500e-

003

2.3500e-

003

2.3500e-

003

General Light 

Industry

630144 3.4000e-

003

0.0309 0.0260

NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr tons/yr MT/yr

Exhaust 

PM10

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2

5.2 Energy by Land Use - NaturalGas

Unmitigated

NaturalGa

s Use

ROG NOx CO SO2 Fugitive 

PM10

0.0000 33.6269 33.6269 6.4000e-

004

6.2000e-

004

33.82672.3500e-

003

2.3500e-

003

2.3500e-

003

2.3500e-

003

NaturalGas 

Unmitigated

3.4000e-

003

0.0309 0.0260 1.9000e-

004



62.9480

6.0 Area Detail

6.1 Mitigation Measures Area

Use Low VOC Paint - Non-Residential Interior

Use Low VOC Paint - Non-Residential Exterior

Total 62.7236 2.5900e-

003

5.4000e-

004

62.9480

Other Asphalt 

Surfaces

0 0.0000 0.0000 0.0000 0.0000

Land Use kWh/yr t

o

n

MT/yr

General Light 

Industry

196859 62.7236 2.5900e-

003

5.4000e-

004

62.9480

Mitigated

Electricity 

Use

Total CO2 CH4 N2O CO2e

Total 62.7236 2.5900e-

003

5.4000e-

004

62.9480

Other Asphalt 

Surfaces

0 0.0000 0.0000 0.0000 0.0000

Land Use kWh/yr t

o

n

MT/yr

General Light 

Industry

196859 62.7236 2.5900e-

003

5.4000e-

004

Electricity 

Use

Total CO2 CH4 N2O CO2e



0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000Consumer 

Products

0.0793

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000Architectural 

Coating

0.0244

Total CO2 CH4 N2O CO2e

SubCategory tons/yr MT/yr

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

Mitigated

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

0.0000 1.3200e-

003

1.3200e-

003

0.0000 0.0000 1.4000e-

003

0.0000 0.0000 0.0000 0.0000Total 0.1037 1.0000e-

005

6.8000e-

004

0.0000

0.0000 1.3200e-

003

1.3200e-

003

0.0000 0.0000 1.4000e-

003

0.0000 0.0000 0.0000 0.0000Landscaping 6.0000e-

005

1.0000e-

005

6.8000e-

004

0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000Consumer 

Products

0.0793

0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000Architectural 

Coating

0.0244

Total CO2 CH4 N2O CO2e

SubCategory tons/yr MT/yr

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

PM2.5 

Total

Bio- CO2 NBio- CO2

6.2 Area by SubCategory

Unmitigated

ROG NOx CO SO2 Fugitive 

PM10

Exhaust 

PM10

0.0000 1.3200e-

003

1.3200e-

003

0.0000 0.0000 1.4000e-

003

0.0000 0.0000 0.0000 0.0000Unmitigated 0.1037 1.0000e-

005

6.8000e-

004

0.0000

0.0000 1.3200e-

003

1.3200e-

003

0.0000 0.0000 1.4000e-

003

0.0000 0.0000 0.0000 0.0000

CO2e

Category tons/yr MT/yr

Mitigated 0.1037 1.0000e-

005

6.8000e-

004

0.0000

PM2.5 

Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2OSO2 Fugitive 

PM10

Exhaust 

PM10

PM10 

Total

Fugitive 

PM2.5

Exhaust 

PM2.5

ROG NOx CO



24.7727Total 20.0254 0.1469 3.6100e-

003

24.7727

Other Asphalt 

Surfaces

0 / 0 0.0000 0.0000 0.0000 0.0000

Land Use Mgal t

o

n

MT/yr

General Light 

Industry

4.48394 / 0 20.0254 0.1469 3.6100e-

003

7.2 Water by Land Use

Unmitigated

Indoor/Out

door Use

Total CO2 CH4 N2O CO2e

Unmitigated 20.0254 0.1469 3.6100e-

003

24.7727

Category t

o

n

MT/yr

Mitigated 20.0254 0.1469 3.6100e-

003

24.7727

7.0 Water Detail

7.1 Mitigation Measures Water

Total CO2 CH4 N2O CO2e

0.0000 1.3200e-

003

1.3200e-

003

0.0000 0.0000 1.4000e-

003

0.0000 0.0000 0.0000 0.0000Total 0.1037 1.0000e-

005

6.8000e-

004

0.0000

0.0000 1.3200e-

003

1.3200e-

003

0.0000 0.0000 1.4000e-

003

0.0000 0.0000 0.0000 0.0000Landscaping 6.0000e-

005

1.0000e-

005

6.8000e-

004

0.0000



8.2 Waste by Land Use

Unmitigated

 Unmitigated 4.8799 0.2884 0.0000 12.0898

t

o

n

MT/yr

 Mitigated 4.8799 0.2884 0.0000 12.0898

24.7727

8.0 Waste Detail

8.1 Mitigation Measures Waste

Category/Year

Total CO2 CH4 N2O CO2e

Total 20.0254 0.1469 3.6100e-

003

24.7727

Other Asphalt 

Surfaces

0 / 0 0.0000 0.0000 0.0000 0.0000

Land Use Mgal t

o

n

MT/yr

General Light 

Industry

4.48394 / 0 20.0254 0.1469 3.6100e-

003

Mitigated

Indoor/Out

door Use

Total CO2 CH4 N2O CO2e



Load Factor Fuel Type

Horse Power Load Factor Fuel Type

10.0 Stationary Equipment

Fire Pumps and Emergency Generators

Equipment Type Number Hours/Day Hours/Year Horse Power

12.0898

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year

Total 4.8799 0.2884 0.0000

12.0898

Other Asphalt 

Surfaces

0 0.0000 0.0000 0.0000 0.0000

Land Use tons t

o

n

MT/yr

General Light 

Industry

24.04 4.8799 0.2884 0.0000

12.0898

Mitigated

Waste 

Disposed

Total CO2 CH4 N2O CO2e

Total 4.8799 0.2884 0.0000

12.0898

Other Asphalt 

Surfaces

0 0.0000 0.0000 0.0000 0.0000

Land Use tons t

o

n

MT/yr

General Light 

Industry

24.04 4.8799 0.2884 0.0000

Waste 

Disposed

Total CO2 CH4 N2O CO2e



User Defined Equipment

Equipment Type Number

11.0 Vegetation

Boilers

Equipment Type Number Heat Input/Day Heat Input/Year Boiler Rating Fuel Type
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SECTION 1 INTRODUCTION 

Tetra Tech, Inc. was contracted by Lockheed Martin Aeronautics Company – Palmdale (LM Aero) 

to conduct a biological reconnaissance survey of undeveloped land associated with the Lockheed 

Martin Aeronautics Company Helendale Radar Measurement Facility (HRMF) located at 17452-

Wheeler Road, Helendale, San Bernardino County, California, 92342 (Figure 1).  The HRMF is 

located on a 5,760-acre site and is comprised of a main operation complex and a 7,500-foot paved 

test range with three in-line measurement positions identified as pits due to their underground 

capabilities.  The project would be the construction of a 19,395 square foot temperature-controlled 

secure warehouse that would be designated as Building 944. This warehouse would be used to store 

models used for testing at the HRMF.  The purpose of the reconnaissance survey was to determine 

if suitable habitat exists within the project foot print to support sensitive biological species. 
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SECTION 2 PROJECT LOCATION 

The HRMF and project location are located in the Mojave Desert.  The Mojave Desert is bounded 

to the east by the Colorado River and the California-Nevada border, on the north by the Garlock 

fault and on the south-west by San Gabriel and San Bernardino Mountains and the San Andreas 

fault (Harden, 1998).  Locally, the project site in undeveloped desert habitat and is characterized as 

generally level terrain with a gentle gradient trending from the north to the south (Figure 2).  The 

proposed warehouse location is bounded by a paved road to the south and west and undeveloped 

lands to the north and east.  A dirt road is found on the northeastern corner.  A study area that 

encompasses the proposed warehouse location plus an area of the undeveloped lands to the north 

and east were included in the reconnaissance survey and are identified as the study area.  
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SECTION 3 ENVIRONMENTAL SETTING 

The study area is undeveloped and supports relatively undisturbed native habitat that is dominated 

by creosote (Larrea tridentata) and burro bush (Ambrosia dumosa) scattered across the landscape.  

During construction of the HRMF in the early 1980’s, the study area was disturbed likely during the 

construction of adjacent paved roads found on the southern and eastern borders of  the study area.  

Soils at the HRMF have been classified as moderately well drained fine loamy sands and sandy 

loam soils (United States Department of Agriculture 2019).  Soils found within the drainage located 

at the eastern border of the study area have been classified as somewhat excessively well drained  

sandy soils.  The climate of the study area is similar to that experienced in the Mojave Desert and is 

characterized by cool winter and hot summer temperatures.  Most rainfall with occasional snowfall 

occurs in the winter months. 

In December 2007, a Biological Opinion  (BO) related to desert tortoise (Gopherus agassizii) for 

routine operations at the HRMF was issued by the United States Fish and Wildlife Service 

(USFWS).  This BO was issued based on a review of Air Force Flight Test Center’s (AFFTC), 

Edwards Air Force Base, mission defense support activities and projects accomplished at the 

HRMF.  The BO provides a description of proposed activities at the HRMF and protective measures.  

The following is list of activities by type that occur within the HRFM and are detailed in the 2007 

BO (United States Fish and Wildlife Service 2007). 

• Class I: Activities that do not result in new surface disturbance. 

• Class II  Activities that result in new surface disturbance during the season with typically 

the least desert tortoise activity (November 1 through February 28). 

• Class III Activities that result in new surface disturbance during the season with typically 

the most desert tortoise activity (March 1 through October 31). 

Class II and III activities include use of heavy equipment used to perform routine maintenance 

repairs and any new construction. 

The following Protective Measures are used to ensure no take or injury to desert tortoise at the 

HRMF 
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1. Workers attend Instructor lead Desert Tortoise Awareness Training once a year.   

2. All visitors and workers at the HRMF stay on existing roads and keep speeds under 20 

miles per hour on all roads. 

2. Workers at the HRMF will report tortoise sightings to HRMF Security immediately, 

including dead or injured tortoises.  

3. Do not handle a desert tortoise unless it is in imminent danger – call your authorized 

biologist. 

4. Visual inspection beneath all vehicles and equipment is required prior to movement. 

5. Dogs and firearms are not allowed at the HRMF (except firearms used by security 

personnel). 

6. Keep trash in closed containers to reduce raven and coyotes on the HRMF.   

7. Herbicides used at the facility must be approved before use and must be wildlife-safe. 

8. Killed or injured desert tortoise resulting from activities at HRMF will be reported to the 

USFWS within 3 days.  Injured tortoise will be transported to a qualified veterinarian.   

9. Provide the USFWS an annual report documenting any tortoise that have been injured or 

killed plus any new habitat disturbances. 

10. Presurvey of area proposed for construction activities within 24-hours of activity. 

11. Relocate desert tortoise within a construction area using a USFWS approved biologist. 

12. Inspection of any open trench morning, afternoon and evening.  The trench will either be 

fenced off or ramped to prevent desert tortoise entrapment. 

13. Activities, vehicles and staging areas will be restricted to pre-determined corridors, access 

routes and previously disturbed areas as practicable.   

14. Activities will take place within the smallest practical area to minimize habitat disturbance. 

 

In 2011, focused surveys for desert tortoise (Gopherus agassizii) was conducted May 9 through 17, 

2011 at the HRMF (Lockheed Martin 2011).  The HRMF is located adjacent to, but outside the 

Fremont Kramer Desert Wildlife Management Area (DWMA).  Focused surveys for desert tortoise 

of the entire HRMF that included the study area for the proposed warehouse resulted in the 

documentation of 130 live tortoises and 479 active burrows. Observations of active tortoise sign 

were evenly distributed throughout the undeveloped area of the HRMF although slightly higher 

concentrations of tortoise sign were evident in regions that are a greater distance from development 

and regular human activity. 
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Focused burrowing owl surveys were conducted simultaneously with the May 2011 desert tortoise 

surveys. The focused surveys identified a total of 12 live burrowing owls and approximately 57 

active burrows with recent burrowing owl sign (whitewash with pellets, and/or prey remains). One 

burrow contained an active nest of burrowing owl fledglings. 

Special status plants that were incidentally observed at the HRMF included Mojave fish hook cactus 

(Sclerocactus polyancistrus), Mojave spineflower (Chorizanthe spinosa) and Beaver dam breadroot 

(Pediomelum castoreum). Special status wildlife species observed at the HRMF during the 2011 

survey included loggerhead shrike (Lanius ludovicianus), LeConte’s thrasher (Toxostoma lecontei), 

and prairie falcon (Falco mexicanus). 

The 2011 survey concluded that based on the presence of suitable habitat, other special-status 

wildlife that have a potential to occur at the HRMF included the following: 

• Mohave ground squirrel (Xerospermophilus mohavensis – State of California Threatened) 

• American badger (Taxidea taxus – California Species of Special Concern). 

The HRMF was determined to have suitable habitat for nesting by the following sensitive bird: 

• Loggerhead shrike (Lanius ludovicianus - California Species of Special Concern) 
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SECTION 4 BIOLOGICAL RECONNAISSANCE SURVEY 

4.1 METHODS 

Prior to mobilizing into the field, Tetra Tech conducted a review of recent satellite aerial 

photographs. A field investigation was conducted by a Tetra Tech environmental specialist on 

September 30, 2019, to identify potential habitat within the study area that could support sensitive 

biological species.  A LM Aero photographer accompanied the environmental specialist to take 

photographs.  A series of linear transects as plants present allowed were walked through the study 

area to document the presence or absence of any potential habitat for special-status species.  Weather 

conditions for temperature and wind speed were obtained using a Kestrel 3000 weather meter and 

were recorded at the start and conclusion of the habitat assessment. Cloud cover was recorded based 

on visual observations.  No rain had occurred within 5 days of the biological reconnaissance and are 

summarized below. 

 

Time 
Temperature 

(F ) 

Cloud Cover 

(percent) 

Wind Speed 

(miles per 

hour) 

Start of  the 

Reconnaissance 

Survey (09/30/19) 

1030 62 0 2 to 4 

Conclusion of the 

Reconnaissance 

Survey (09/30/19) 

1130 66 0 2 to 4 

 

4.2 FIELD RESULTS 

The following subsections present the results of the reconnaissance survey of the study area.  

Photographs 1 through 8 depict conditions observed during the reconnaissance.  

4.2.1 Vegetation 

Plants observed within the study area are characteristic of those associated with creosote scrub 

habitat and are noted in Appendix A.  While no sensitive plants were observed within the study area, 

habitat is suitable for Mojave fish hook cactus, Mojave spineflower and Beaver dam breadroot.  One 

silver cholla (Opuntia echinocarpa) was observed near the eastern boundary of the study area. 
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4.2.2 Wildlife 

No sensitive wildlife was observed within the study area during the reconnaissance survey 

(Appendix A).  One possibly active desert tortoise burrow was observed on the northern border of 

the study area (Figure 2).   

Desert Tortoise.  The desert tortoise is a desert dwelling reptile that occurs throughout the Mojave 

and Sonoran deserts. It is found in California, Arizona, Nevada and Utah, occurring in almost every 

type of habitat except dry lakes or playas, sand dunes and sand sheets and rocky slopes (except in 

Arizona, where they occur almost exclusively on rocky slopes).  Tortoises construct underground 

burrows as living quarters and spend most of the year down in the burrows. They come out for 

forage in the early spring (February and March) and remain active above ground until early June, 

when they retreat to their burrows for most of the summer, fall and winter months. They will emerge 

and be active during the fall months of September and October, depending upon late summer 

weather conditions. Although they stay underground for most of the year, tortoises can be found 

active above ground at all times of the year (United States Fish and Wildlife Service 2011).   

Tortoises forage on spring annual wildflowers and grasses.  During the foraging season, they also 

breed and lay eggs in preparation for the next spring.  The desert tortoise hibernates or estivates 

underground for much of the year as an adaptation to the extreme temperature changes characteristic 

of desert winters and summers. As a result, determining whether desert tortoise is present in a 

particular area is generally restricted to locating signs, or evidence, of recent activity.  

The adult burrows are distinctly shaped like the overall cross profile of a tortoise and range in size 

from less than eighty millimeters (three inches) to 300 millimeters (twelve inches) or greater in 

width, with corresponding heights. The general shape is half-moon with a flat bottom surface and a 

large sloping mound in front of the entrance. Animals typically bask on this mound in the morning 

hours. Juvenile burrows are not as distinctive and are not easily distinguished from small rodent 

burrows.  In addition to burrows, signs generally takes the form of scat (fecal matter) consisting 

entirely of plant parts, tracks, pallets and remains. The remaining signs are less common and require 

special circumstances for formation and preservation.  

The tortoise has been undergoing a decline in population due to a number of factors.  These include 

loss or destruction of habitat, killing or harming of animals in the wild, collection of individual 

animals, raven predation and disease.  The California Department of Fish and Wildlife listed the 
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tortoise as threatened on June 22, 1989. The tortoise was emergency listed as endangered by the 

USFWS on August 4, 1989. The United States Fish and Wildlife listing was later changed to 

threatened. Both listings were made on the basis of declining populations due to the factors listed 

above. The discovery that the tortoise was rapidly disappearing throughout its range as a result of a 

disease known as Upper Respiratory Disease Syndrome (URDS) was a critical part of the listing 

decisions.  

4.3 RESULTS DISCUSSION AND RECOMMENDATIONS 

4.3.1 Vegetation 

The study area has suitable habitat for the presence of plants previously noted during the 2011 survey 

of the HRMF.   While none were observed during the survey, the field reconnaissance was outside 

the survey period for Mojave spineflower which is an annual that blooms from May to July.  Only 

one cactus, a silver cholla, was observed within the study area. 

4.3.2 Wildlife 

The study area is suitable habitat for desert tortoise, Mohave ground squirrel and burrowing owl.  

One active desert tortoise burrow was noted within the study area.  No shrubs that may be suitable 

as nesting sites for loggerhead shrike, LeConte’s thrasher, prairie falcon or other raptors such as 

ravens are present within the study area 

4.3.3 Recommendations 

The following recommendations are provided to avoid potential sensitive species that may be 

present in the study area. 

• Within 30-days and again within 24-hours of construction activities, a survey to include the 

study area or any other previously undisturbed areas will be conducted to determine if desert 

tortoise or burrowing owl are present. Small mammal burrows will be noted for the presence 

of possible Mohave ground squirrel.  Active desert tortoise or burrowing owl burrows will 

be flagged, and an exclusion perimeter will be established to ensure no construction-related 

impacts occur. 
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• In compliance with BO1-8-05-F-6, a USFWS Authorized Biologist will monitor all 

construction activities and will document compliance with the Protective Measures listed in 

Section 3 and identified in the BO . 
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View of a desert 
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Photograph 6: 
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Photograph 8: 
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observed within the 

study area. 
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Appendix A 

Flora and Fauna Compendium 

Helendale Radar Measurement Facility 

Helendale, California 

 

 A-1 

Flora Flowering Plants 

Gymnospermae Pollen Producing Woody 

Gymnosperms 

Ephedraceae Ephedra Family 

Ephedra californica Desert tea 

Angiospermae:  Monocotyledonae Monocot Flowering Plants 

Poaceae Grass Family 

Bromus madritensis Foxtail chess* 

Schismus barbatus Common Mediterranean grass* 

Angiospermae:  Dicotyledonae Dicot Flowering Plants 

Asteraceae Aster Family 

Ambrosia dumosa Burro bush 

Ericameria nauseosus  Rabbit brush 

Brassicaceae Mustard Family 

Brassica tournefortii Sahara mustard* 

Sisymbrium irio London rocket* 

Cactaceae Cactus Family 

Opuntia echinocarpa Silver cholla 

Chenopodiaceae  

Salsola kali Russian thistle* 

Geraniaceae Geranium Family 

Erodium cicutarium Redstem filaree* 

Solanaceae Nightshade Family 

Lycium cooperi Peach thorn 

Zygophyllaceae Caltrop Family 

Larea tridentata Creosote 

Fauna Birds, Reptiles and Mammals 

Aves Birds 

Corvidae Crows and Jays  

Corvus corvax Raven 

Passeriformes Passerines 

Haemorhous mexicanus House finch 

Reptilia Reptiles 

Crotaphytidae Collared lizards 

Gambelia wislizenii Long-nosed lizard 

* Denotes non-native plant 
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2012 The Jepson manual:  Vascular plants of California, second edition.  University of 
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Stebbins, R. C.  

1998 Western Reptiles and Amphibians.  Houghton Mifflin Company. 

Whitson, T. D., ed., L. C. Burrill, S. A. Dewey, D. W. Cudney, B. E. Nelson, R. D. Lee, and R. Parker 

1997 Weeds of the West.  Western Society of Weed Science in cooperation with the Western 

United States Land Grant Universities Cooperative Extension Services. 
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Tetra Tech, Inc.
301 E. Vanderbilt Way, Suite 450, San Bernardino, CA 92408-3562

Tel 909.381.1674 Fax 909.381.1674 www.tetratech.com

August 30, 2015

Ms. Melinda Massey
Lockheed Martin Aeronautics Company-Palmdale
1011 Lockheed Way
Palmdale, California 93599

Subject: Submittal of Final Cultural Resources Assessment for the Proposed Expansion
Project at the Helendale Radar Measurement Facility in San Bernardino County,
California

Dear Ms. Massey:

Tetra Tech is pleased to provide to you with the attached Final Cultural Resources Assessment
for the proposed expansion area at the Helendale facility completed by our subcontractor,
Applied Earthworks, Inc. During the field survey portion of the project, a total of 11 cultural
resources were documented. These resources been documented on Department of Parks and
Recreation Primary Record forms and Department of Parks and Recreation-assigned trinomial
identification numbers have been included. All documented resources were determined to not
require collection or curation. None of these resources were determined to be eligible for listing
on the California Register of Historic Resources. Further, these resources were determined to
not be considered “historic resources” under the California Environmental Quality Act. No
further treatment or management of these resources was recommended.

As we indicated in our draft submittal of this report, Native American consultation was
undertaken by requesting a Sacred Lands File search from the Native American Heritage
Commission (NAHC). The NAHC also provided a list of tribes and individuals requesting
information regarding cultural resources in the project area. No recommendations were
identified as related to the Native American consultation undertaken for this task.

Do not hesitate to contact the undersigned at (909) 381-1674 or Ms. Nisha Bansal at (916) 276-
7846 if there are any questions.

Sincerely,
TETRA TECH, INC.

Stephanie Pacheco
Task Manager/Environmental Scientist

cc: Nisha Bansal, Tt
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MANAGEMENT SUMMARY 

At the request of Tetra Tech, Inc., Applied EarthWorks, Inc. (Æ) performed a cultural resource 
assessment of 299.5 acres of private land in support of Lockheed Martin Aeronautics’ (LM 
Aero’s) Proposed Radar Cross Section Test Range Facility Expansion Project (Project) near 
Helendale, San Bernardino County, California. The proposed Project involves improvements to 
the facility that include the construction of a large crane or pit structure and a new warehouse 
building and the widening of existing roads. The proposed Project is subject to compliance with 
the California Environmental Quality Act (CEQA), as amended.  

This report summarizes the methods and results of the cultural resource investigation of the areas 
of proposed improvements. This assessment included archaeological and historical background 
research, communication with Native American tribal representatives, an intensive pedestrian 
(Phase I) survey, and an evaluation of significance of all identified cultural resources within the 
Project area. The purpose of the investigation was to determine the potential of the proposed 
Project to impact historical resources as defined at Section 15064.5 of the CEQA Guidelines. 
 
Æ conducted a California Historical Resources Information System (CHRIS) records search in 
May 2015 at the South Central Coastal Information Center (SCCIC), located at California State 
University, Fullerton. The record search encompassed the Project area, along with a 1-mile 
buffer. The CHRIS database indicates that at least seven cultural resource projects have been 
conducted within 1 mile of the Project area, including several surveys that were conducted 
within the current Project area. The CHRIS database also indicated that 12 cultural resources had 
been recorded within 1 mile of the Project area, including three prehistoric archaeological sites, 
two historical archaeological sites, and seven isolated occurrences. None of these known cultural 
resources are located within the Project area.  

Æ also requested a Sacred Lands File (SLF) search from the Native American Heritage 
Commission (NAHC) located in Sacramento, California in May 2015. The NAHC responded 
that no SLF resources are known to exist within the Study area, but cautioned that the absence of 
specific site information does not indicate the absence of such resources. The NAHC provided a 
list of regional Native Americans who have knowledge of cultural resources within the Project 
area. A letter was subsequently sent to all of the listed tribes and individuals requesting 
information regarding cultural resources in the Project area. Tribal communities listed on the 
NAHC list include the Morongo Band of Mission Indians, the San Fernando Band of Mission 
Indians, the San Manuel Band of Mission Indians, and the Serrano Nation of Mission Indians.  

The intensive pedestrian survey of the Project area resulted in the identification and 
documentation of 11 cultural resources that included five archaeological sites (two prehistoric 
and three historical), two built-environment resources, and four isolated artifacts (three 
prehistoric and one historical). Significance evaluations indicate that none of these cultural 
resources are recommended as eligible for listing on the California Register of Historical 
Resources.  
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Field notes documenting the current investigation are on file at Æ’s Hemet office. A copy of the 
final report will be placed on file at the SCCIC.  



Cultural Resource Assessment – LM Aero Helendale Facility iv 

CONTENTS 

1 INTRODUCTION..............................................................................................................1 
1.1 PROJECT LOCATION AND DESCRIPTION.......................................................1 
1.2 REGULATORY CONTEXT ...................................................................................1 

1.2.1 State..............................................................................................................1 
1.2.2 County ..........................................................................................................4 

1.3 REPORT ORGANIZATION ...................................................................................7 

2 SETTING ............................................................................................................................8 
2.1 ENVIRONMENTAL SETTING .............................................................................8 

2.1.1 Geological Setting ........................................................................................8 
2.1.2 Climate, Vegetation, and Fauna ...................................................................9 

2.2 PREHISTORIC SETTING ......................................................................................9 
2.2.1 Lake Mojave Period (ca. 8,000 to 5000 B.C.) ...........................................10 
2.2.2 Pinto Period (5000 to 2000 B.C.)...............................................................10 
2.2.3 Gypsum Period (2000 B.C. to A.D. 500) ...................................................10 
2.2.4 Saratoga Springs Period (ca. A.D. 500 to 1200) ........................................11 
2.2.5 Protohistoric Period (ca. A.D 1200 to Historic Period) .............................12 

2.3 ETHNOGRAPHIC SETTING ...............................................................................13 
2.4 HISTORICAL SETTING ......................................................................................14 

2.4.1 Spanish and Mexican Period (1542 to 1846) .............................................14 
2.4.2 Euro-American Period (1846 to 1960) ......................................................15 

3 METHODS AND PROCEDURES .................................................................................18 
3.1 BACKGROUND STUDIES ..................................................................................18 

3.1.1 Cultural Resource Literature and Records Search .....................................18 
3.1.2 Sacred Lands Filed Search and Native American Coordination 

Efforts ........................................................................................................19 
3.2 CULTURAL RESOURCE SURVEY ...................................................................19 
3.3 EVALUATION OF CULTURAL RESOURCES .................................................23 

3.3.1 CRHR Significance Criteria ......................................................................23 
3.3.2 Contexts for Evaluation .............................................................................24 

3.3.3 Integrity ......................................................................................................24 
3.3.4 Linkage ......................................................................................................25 

4 RESULTS OF THE CULTURAL RESOURCE ASSESSMENT ...............................27 
4.1 RESULTS OF BACKGROUND STUDIES .........................................................27 

4.1.1 Cultural Resource Literature and Records Search .....................................27 
4.1.2 Sacred Lands File Search and Native American Coordination 

Efforts ........................................................................................................28 

4.2 RESULTS OF CULTURAL RESOURCE SURVEY ...........................................29 
4.2.1 Built-Environment Resources ....................................................................29 
4.2.2 Archaeological Sites ..................................................................................34 



Cultural Resource Assessment – LM Aero Helendale Facility v 

4.2.3 Isolated Artifacts ........................................................................................37 

4.3 RESULTS OF EVALUATION OF RESOURCE SIGNIFICANCE ....................38 
4.3.1 Built-Environment Resources ....................................................................38 
4.3.2 Archaeological Sites ..................................................................................39 
4.3.3 Isolated Artifacts ........................................................................................40 

5 MANAGEMENT RECOMMENDATIONS .................................................................41 

6 REFERENCES .................................................................................................................42 

APPENDICES 

A  Native American Coordination  
B  Confidential Archaeological Site Records 

FIGURES 

1-1 Project vicinity map .............................................................................................................2 
1-2 Project location map ............................................................................................................3 
3-1 Portion of survey area with desert pavement, facing northeast .........................................21  
3-2 Buildings in southern block, facing south..........................................................................22 
3-3 Portion of existing road in western portion of Project area, facing north ..........................23 
4-1 Cultural resources documented within the Project area .....................................................31 
4-2 A U.S. Army Air Force aerial photograph of the Helendale Auxiliary Army Air Field 

dated 25 July 1943 (from Brooks 2012) ............................................................................32 
4-3 Current aerial imagery showing the remnants of the Helendale Auxiliary Arm Air 

Field ...................................................................................................................................33 
4-4 View of P-36-028600 showing in-use southwest-northeast runway, view to the 

southwest............................................................................................................................34 
4-5 Bottom of C-ration can at CA-SBR-28599H with embossing “Packed/1 43” ..................35 
4-6 Close-up of metal turn keys at CA-SBR-28599H that accompanied the C-ration kits  ....36 

TABLES 

4-1 Previous Cultural Resources Studies within 1 Mile of the Project Area ...........................27 
4-2 Cultural Resources within 1 Mile of the Project Area .......................................................28 
4-3 List of Native American Contacts and Record of Responses ............................................30 
 



 

Cultural Resource Assessment – LM Aero Helendale Facility 1 

1  
INTRODUCTION 

Lockheed Martin Aeronautics (LM Aero) proposes an expansion to their Radar Cross Section 
(RCS) Test Range Facility near Helendale, San Bernardino County, California. The proposed 
RCS Test Range Facility Expansion Project (Project) involves improvements to the facility that 
include the construction of a large crane or pit structure and a new warehouse building and the 
widening of existing roads. Applied EarthWorks, Inc. (Æ) was retained by Tetra Tech, Inc. to 
conduct a cultural resource assessment of the Project area in accordance with the California 
Environmental Quality Act (CEQA). The County of San Bernardino is the Lead Agency for the 
purposes of CEQA. 

1.1 PROJECT LOCATION AND DESCRIPTION 

The Project footprint consists of approximately 299.5 acres (ac) of private land situated within the 
LM Aero RCS Test Range Facility. The Project area is located approximately 5 miles (mi) 
northeast of Helendale in western San Bernardino County, California (Figure 1-1). The Project 
area encompasses portions of Township 8 North/Range 4 West, Sections 3 and 4, and Township 
9 North/Range 4 West, Sections 27, 28, 33, and 34, San Bernardino Baseline & Meridian, as 
depicted on the Wild Crossing, CA 7.5' U.S. Geological Survey (USGS) quadrangle map (Figure 
1-2). 

The Project area lies on the broad alluvial fans that saddle Iron Mountain to the east and an 
unnamed ridge to the west. Several unnamed washes flow through the Project area in a southerly 
direction to drain into the Mojave River, which is located less than 2 mi to the south. Vegetation 
within the Project area consists of small creosote bush and saltbush scrub. Elevations range from 
approximately 2,443 to 2,501 feet (ft) above mean sea level (amsl). 

LM Aero has proposed several improvements to the RCS Test Range Facility. These 
improvements include the construction of a large crane or possible pit structure and a new 
warehouse building and the widening of existing roads. An area containing a large, soil spoils 
pile in the northern portion of the proposed Project area may also be used during construction. 
Ground-disturbing activities associated with the proposed Project include grading and trenching 
for the preparation and construction of the crane and building sites, excavation of the pit 
structure, slope and drainage easements, and utility installations.  

1.2 REGULATORY CONTEXT 

1.2.1 State  

As currently proposed, this Project is subject to compliance with CEQA, as amended through 
2013. Therefore, cultural resource management work conducted as part of the Project shall 
comply with the CEQA Statutes and Guidelines, which directs lead agencies to first determine 
whether cultural resources are “historically significant” resources. A project with  
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an effect 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 (California Code of 
Regulations [CCR], § 15064.5[b]).  

CEQA statutes and guidelines specify how cultural resources are to be managed in the context of 
proposed projects, such as the LM Aero RCS Test Range Facility Expansion Project. Briefly, 
archival and field surveys must be conducted, and identified cultural resources must be 
inventoried and evaluated in prescribed ways. Prehistoric and historical archaeological resources 
as well as built-environment resources such as standing structures, buildings, and objects, 
deemed “historically significant” must be considered in project planning and development. 

1.2.2 County 

The Conservation element of the San Bernardino County General Plan (County of San 
Bernardino 2007:V-18 through V-22) contains a Goal and five Policies to protect the County’s 
cultural and paleontological resources. The Goal states that the “County will preserve and 
promote its historic and prehistoric cultural heritage.” The policies and associated programs 
state: 

CO-3.1: Identify and protect important archaeological and historic cultural resources in 
areas of the County that have been determined to have known cultural resource 
sensitivity. 

Program 1: Require a cultural resources field survey and evaluation prepared by 
a qualified professional for projects located within the mapped Cultural Resources 
Overlay area. 

Program 2: Mitigation of impacts to important cultural resources will follow the 
standards established in Appendix K of the CEQA Guidelines, as amended to 
date. 

CO-3.2: Identify and protect important archaeological and historic cultural resources in 
all lands that involve disturbance of previously undisturbed ground.  

Program 1: Require the Archaeological Information Center [AIC] at the San 
Bernardino County Museum to conduct a preliminary cultural resources review 
prior to the County’s application acceptance for all land use applications in 
planning regions lacking Cultural Resources Overlays and in lands located outside 
of planning regions. 

Program 2: Should the County’s preliminary review indicate the presence of 
known cultural resources or moderate to high sensitivity for the potential presence 
of cultural resources, a field survey and evaluation prepared by a qualified 
professional will be required with project submittal. The format of the report and 
standards for evaluation will follow the “Guidelines for Cultural Resource 
Management reports” on file with the San Bernardino County Land Use Services 
Department. 
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CO-3.3: Establish programs to preserve the information and heritage value of cultural 
and historical resources.  

CO-3.4: The County shall comply with Government Code Section 65352.2 (SB 18) by 
consulting with tribes as identified by the California Native American Heritage 
Commission (NAHC) on all General Plan and specific plan actions.  

Program 1: Site record forms and reports of surveys, test excavations, and data 
recovery programs will be filed with the Archaeological Information Center at the 
San Bernardino County Museum, and will be reviewed and approved in 
consultation with that office.  

a. Preliminary reports verifying that all necessary archaeological and 
historical fieldwork has been completed will be required prior to 
project grading and/or building permits. 

b. Final reports will be submitted and approved prior to project 
occupancy permits. 

Program 2: Any artifacts collected or recovered as a result of cultural resource 
investigations will be catalogued per County Museum guidelines and adequately 
curated in an institution with appropriate staff and facilities for their scientific 
information potential to be preserved. This shall not preclude the local tribes from 
seeking the return of certain artifacts as agreed to in a consultation process with 
the developer/project archaeologist. 

Program 3: When avoidance or preservation of an archaeological site or historic 
structure is proposed as a form of mitigation, a program detailing how such long-
term avoidance or preservation is assured will be developed and approved prior to 
conditional approval 

Program 4: In areas of potential but unknown sensitivity, field surveys prior to 
grading will be required to establish the need for paleontologic monitoring. 

Program 5: Projects requiring grading plans that are located in areas of known 
fossil occurrences, or demonstrated in a field survey to have fossils present, will 
have all rough grading (cuts greater than 3 feet) monitored by trained 
paleontologic crews working under the direction of a qualified professional, so 
that fossils exposed during grading can be recovered and preserved. Fossils 
include large and small vertebrate fossils, the latter recovered by screen washing 
of bulk samples. 

Program 6: A report of findings with an itemized accession inventory will be 
prepared as evidence that monitoring has been successfully completed. A 
preliminary report will be submitted and approved prior to grading of occupancy 
permits. The adequacy of paleontologic reports will be determined in consultation 
with the Curator of Earth Science, San Bernardino County Museum. 
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CO-3.5: Ensure that important cultural resources are avoided or minimized to protect 
Native American beliefs and traditions.  

Program 1: Consistent with SB 18, as well as possible mitigation measures 
identified through the CEQA process, the County will work and consult with local 
tribes to identify, protect, and preserve “traditional cultural properties” (TCPs). 
TCPs include both man-made sites and resources as well as natural landscapes 
that contribute to the cultural significance of areas.  

Program 2: The County will protect confidential information concerning Native 
American cultural resources with internal procedures, per the requirements of SB 
922, an addendum to SB 18. The purpose of SB 922 is to exempt cultural site 
information from public review as provided for in the Public Records Act. 
Information provided by tribes to the County shall be considered confidential or 
sacred. 

Program 3: The County will work in good faith with the local tribes, 
developers/applicants, and other parties if the local affected tribes request the 
return of certain Native American artifacts from private development projects. 
The developer is expected to act in good faith when considering the local tribe’s 
request for artifacts. Artifacts not desired by the local tribe will be placed in a 
qualified repository as established by the California State Historical Resources 
Commission. If no facility is available, then all artifacts will be donated to the 
local tribe.  

Program 4: The County will work with the developer of any “gated community” 
to ensure that the Native Americans are allowed future access, under reasonable 
conditions, to view and/or visit known sites within the “gated community.” If a 
site is identified within a gated community project, and preferably preserved as 
open space, the development will be conditioned by the County to allow future 
access to Native Americans to view and/or visit that site. 

Program 5: Because contemporary Native Americans have expressed concern 
over the handling of the remains of their ancestors, particularly with respect to 
archaeological sites containing human burials or cremations, artifacts of 
ceremonial or spiritual significance, and rock art, the following actions will be 
taken when decisions are made regarding the disposition of archaeological sites 
that are the result of prehistoric or historic Native American cultural activity: 

a. The Native American Heritage Commission and local reservation, 
museum, and other concerned Native American leaders will be 
notified in writing of any proposed evaluation or mitigation activities 
that involve excavation of Native American archaeological sites, and 
their comments and concerns solicited. 

b. The concerns of the Native American community will be fully 
considered in the planning process. 
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c. If human remains are encountered during grading and other 
construction excavation, work in the immediate vicinity will cease and 
the County Coroner will be contacted pursuant to the state Health and 
Safety Code. 

d. In the event that Native American cultural resources are discovered 
during project development and/or construction, all work in the 
immediate vicinity of the find will cease and a qualified archaeologist 
meeting U.S. Secretary of Interior standards will be hired to assess the 
find. Work in the overall project may continue during this assessment 
period. 

e. If Native American cultural resources are discovered, the County will 
contact the local tribe. If requested by the tribe, the County, will in 
good faith, consult on the discovery and its disposition with the tribe. 

1.3 REPORT ORGANIZATION 

This report documents the results of a cultural resource assessment of the Project area. Chapter 1 
has introduced the project location and description and stated the regulatory context. Chapter 2 
synthesizes the natural and cultural setting of the Project area and surrounding region. Chapter 3 
presents the methods and procedures used in the cultural resources investigation including the 
record searches, pedestrian survey, and significance evaluation. Chapter 4 presents the results of 
the assessment of cultural resources within the Project area. Management recommendations are 
included in Chapter 5, followed by bibliographic references (Chapter 6) and appendices.  
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2  
SETTING 

This chapter describes the prehistoric, ethnographic, and historical cultural setting of the general 
Project area to provide a context for understanding the nature and significance of cultural 
resources identified in the region. Prehistorically, ethnographically, and historically, the nature 
and distribution of human activities in the region have been affected by such factors as 
topography, climate, geology, and the availability of water and biological resources. Therefore, 
the environmental setting of the general Project area is summarized below followed by a 
discussion of the cultural setting. 

2.1 ENVIRONMENTAL SETTING 

2.1.1 Geological Setting 

The Project is set within the middle Mojave River Valley in San Bernardino County, California. 
The elongated east-west valley runs from the south near the town of Helendale to the east and 
into the Lower Mojave River Valley Basin at the Waterman fault. The Middle Mojave River 
Valley Basin is bounded on the north by a combination of surface and subsurface divides, the 
Helendale fault, and the contact between Quaternary alluvium and consolidated basement rock of 
the Kramer Hills and Iron Mountain (California Department of Water Resources 2003). 

The Mojave River is the largest drainage system in the Mojave Desert. Its modern extent and 
capacity is only a fraction compared to its extent during the Last Glacial Maximum. At this peak 
period, waters of the Mojave River drainage system flowed through, or contributed water to, 
several great Pleistocene Lakes: Lake Manix (which incorporated modern dry lake basins Afton, 
Troy, Coyote, and Cronese basins) and Lake Mojave (including dry Soda Lake and dry Silver 
Lake basins) (USGS 2009).  

The Mojave drainage system evolved along with the changing landscape beginning in the late 
Tertiary, when concurrent tectonic uplift of mountain ranges around the Mojave region and 
changes in regional climatic conditions were occurring. The modern river system began 
developing as westward-flowing stream drainages were blocked by the uplift of the Transverse 
Ranges along the greater San Andreas Fault system. The combination of blocked drainage 
systems and increased precipitation with the onset of cooler or ice age conditions at the close of 
the Tertiary resulted in the filling of basins with water (and sediments). Progressively through 
the latest Tertiary and into the Quaternary periods, lakes filled and streams overflowed through 
low divides between ranges and flooded adjacent basins. In this manner, the Mojave River 
evolved from the spilling over of lakes in the western Mojave Desert region. These large lakes 
do not exist today. 

Two large lakes that played significant roles in the development of the landscape of this portion 
of the Mojave Desert were Lake Harper and Lake Manix. These dry lakes are located northwest 



 

Cultural Resource Assessment – LM Aero Helendale Facility 9 

and northeast of the Project area, respectively. Sediments associated with these ancient lake 
deposits (and others in the region) record a story of climate change in the region (USGS 2009).  

2.1.2 Climate, Vegetation, and Fauna 

The general Project area is located within the Mojave Desert ecological and geographic province. 
Minimal precipitation (8–18 centimeters [cm]), low humidity (10–40 percent), wide diurnal 
temperature ranges (up to 77 degrees Fahrenheit [F]), high mean summer temperatures (77–102 
F), and strong seasonal winds characterize the modern climate in the Mojave Desert. Summers 
in the Mojave Valley are long and hot, with the average high temperature in July, the warmest 
month, at 108.3 ºF (average low 88.3 ºF). Winters are mild, with the average high temperature in 
December, the coolest month, at 63.4 ºF (average low 42.0 ºF). Precipitation derives mainly from 
the subtropical monsoons from the gulfs of California and Mexico during the summer months 
(Hall 1993:7), resulting in thundering rainstorms within the upland areas which, in turn, create 
vigorous runoff resulting in the occurrence of alluvial fans, braided drainages, intermittent 
streams, and wetland features on the valley floors. Pacific maritime air masses during the winter 
months account for the remainder of the precipitation. Average annual precipitation is 
approximately 4.5 inches (in.), and annual evaporation rates exceed 6 ft. Most months receive 
0.4 to 0.5 in. of rainfall, although rainfall in May and June is very rare, and rainfall in August is 
above the monthly average. During the spring and late fall, strong winds prevail, occasionally 
resulting in dust storms. In some portions of the desert, the loss of the sandy matrix around 
cobbles allows individual stones to settle into a packed mass known as desert pavement. In other 
areas, windblown sands gather against obstacles (e.g., creosote bushes), forming large expanses 
of active dunes. 

Natural vegetation within the general Project area was dominated by plant species typical of the 
creosote bush scrub plant community. Creosote bush scrub is common in deserts and along well-
drained slopes, fans, and valleys below 3,500 ft and dominates the bajada terrace slopes, or 
bluffs, in the western Mojave Desert region. Typical species associated with this plant 
community include creosote bush (Larrea spp.) and white bursage (Ambrosia dumosa). Desert 
saltbush scrub was identified in disturbed areas within the Project area and included typical 
species of seepweed (Suaeda moquinii) and saltbush (Atriplex sp.).  

Fauna found within the Project study area include the common side-blotched lizard (Uta 

stansburiana), desert tortoise (Xerobates [Gopherus] agassizii), desert iguana (Dipososaurus 

dorsalis), chuckwalla (Sauromalus obesus), American kestrel (Falco sparverius), red-tailed 
hawk (Buteo jamaicensis), mourning dove (Zenaida macroura), turkey vultures (Cathartes 

aura), common raven (Corves corax), white-crowned sparrow (Zonotrichia leucophrys), house 
finch (Haemorhous mexicanus), desert cottontail (Sylvilagus audubonii), and kangaroo rat 
(Dipodomys sp.). 

2.2 PREHISTORIC SETTING 

Probably the most widely cited prehistoric cultural chronology for the California deserts is based 
on Warren’s (1984; Warren and Crabtree 1986) Lake Mojave, Pinto, Gypsum, Saratoga Springs, 
and Protohistoric periods. These five temporal periods are based on distinctive projectile point 
and shell bead styles as period markers and radiometric assays to provide absolute dates (Warren 
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1984). With a postulated basal date of circa (ca.) 8000 B.C., Warren’s initial Lake Mojave Period 
is believed to have persisted until approximately 5000 B.C., when it was succeeded by the Pinto 
(ca. 5000 to 2000 B.C.), Gypsum (ca. 2000 B.C. to A.D. 500), Saratoga Springs (ca. A.D. 500 to 
1200), and Protohistoric (ca. A.D. 1200 to Historic) periods.  

2.2.1 Lake Mojave Period (ca. 8,000 to 5000 B.C.) 

The onset of the Lake Mojave Period is marked by climatic changes, which resulted in a 
population shift as people living in the desert regions migrated towards the coastal region to 
exploit littoral resources. A small frequency of ground stone implements is present during this 
time, from which limited hard seed grinding activities can be inferred (Sutton et al. 2007:234, 
237) representing a shift toward a more diversified and generalized economy (Sutton 1996:228). 
The high incidence of extra-local materials and marine shell is interpreted as wider spheres of 
interaction than witnessed previously. Sutton and others (2007:237) interpret these and other data 
as indicators of “a forager-like strategy organized around relatively small social units.” 

Cultural materials dating from this complex encompass the Playa cultures (Rogers 1939), the San 
Dieguito complex (Warren 1967), and the Lake Mojave period (Warren and Crabtree 1986). This 
phase is considered ancestral to the Early Archaic cultures of the Pinto complex. The Lake 
Mojave assemblages (Campbell et al. 1937) include Lake Mojave series projectile points (leaf-
shaped, long-stemmed points with narrow shoulders) and Silver Lake points (short-bladed, 
stemmed points with distinct shoulders). Other diagnostic items include flaked stone crescents; 
abundant bifaces; and a variety of large, well-made scrapers, gravers, perforators, and heavy core 
tools (Sutton et al. 2007:234). 

2.2.2 Pinto Period (5000 to 2000 B.C.) 

The Pinto period represents a broad continuity in the use of flaked stone technology, including 
less reliance on obsidian and cryptocrystalline silicates as well as the prevalence of ground stone 
implements in the material culture (Sutton et al. 2007:238), which distinguishes it from the Lake 
Mojave complex. Warren (1984) argues that cultural adaptation to the changing desert 
environment between 7500 and 5000 B.P. may account for the material characteristics of the 
Pinto complex, which gradually replaced those of the preceding Lake Mojave complex. The age 
and motivations for technological adaptation noted in the Pinto complex remains one of dispute, 
as Sutton and others (2007:238) cite recent work conducted on Fort Irwin and Twentynine Palms 
that produced radiocarbon dates as early as 8820 B.P. associated with Pinto complex 
assemblages, thus pushing back the inception of the complex coincidental with the Lake Mojave 
complex.  

The Pinto complex is marked by the appearance of Pinto series projectile points, characterized as 
thick, shouldered, expanding stem points with concave bases, as well as bifacial and unifacial 
core tools, and an increase in milling stones. Pinto points were typically produced by percussion 
reduction, with limited pressure retouch. 

2.2.3 Gypsum Period (2000 B.C. to A.D. 500) 

Humboldt, Gypsum, and Elko series projectile points mark the Gypsum Period. A few Gypsum 
Period sites from the deserts of California, Nevada, and Arizona have been excavated, including 



 

Cultural Resource Assessment – LM Aero Helendale Facility 11 

Gypsum Cave; Newberry Cave; Willow Beach; Rose Spring; Indian Hill Rockshelter; and Ray, 
Baird, and Chapman caves. In addition to diagnostic projectile points, Gypsum Period sites 
include leaf-shaped points; rectangular-based knives; flake scrapers; T-shaped drills; and 
occasionally, large scraper planes, choppers, and hammerstones (Warren 1984:416). Manos and 
milling stones are common; the mortar and pestle also were introduced during this period. Other 
artifacts include shaft smoothers, incised slate and sandstone tablets and pendants, bone awls, 
Olivella shell beads, and Haliotis beads and ornaments. A wide range of perishable items dating 
to this period was recovered from Newberry Cave, including atlatl hooks, dartshafts and 
foreshafts, sandals and S-twist cordage, tortoise-shell bowls, and split-twig animal figurines. The 
presence of both Haliotis and Olivella shell beads and ornaments and split-twig animal figurines 
indicates that the California desert occupants were in contact with populations from the Southern 
California coast and southern Great Basin (e.g., Arizona, Utah, and Nevada). 

Warren (1984) proposed that the beginning of the Gypsum Period coincides with a return to 
more favorable climatic conditions known as the Little Pluvial, which apparently allowed for 
more intensive occupation of the California deserts. During the succeeding arid periods, it 
appears that these populations had gradually adapted in a variety of technological and 
socioeconomic ways to the more arid desert environment. Technologically, the artifact 
assemblage of this period is similar to that of the preceding Pinto Period; new tools also were 
added either as innovations or as “borrowed” cultural items. Included are the mortar and pestle, 
used for processing hard seeds (e.g., mesquite pods), and the bow and arrow, as evidenced by the 
presence of Rose Spring projectile points late in this period. Ritual activities became important, 
as evidenced by split-twig figurines (likely originating from northern Arizona) and petroglyphs 
depicting hunting scenes. Finally, increased contact with neighboring groups likely provided the 
desert occupants important storable foodstuffs during less productive seasons or years, in 
exchange for valuable lithic materials such as obsidian and cryptocrystalline silicates. Warren 
(1984:420) states, “as a result of these new adaptive means, the return to arid conditions at the 
end of the Little Pluvial had relatively little influence on the distribution of the populations of the 
late Gypsum Period.” 

2.2.4 Saratoga Springs Period (ca. A.D. 500 to 1200) 

In the Mojave Desert, the succeeding Saratoga Springs Period saw essentially a continuation of 
the Gypsum Period subsistence adaptation throughout much of the California desert. Unlike the 
preceding period, however, the Saratoga Springs Period is marked by strong regional cultural 
developments, especially in the Southern California desert regions, which were heavily 
influenced by the Hakataya culture of the lower Colorado River area. Warren has divided the 
Saratoga Springs Period into three, possibly four, distinct regional developments based largely 
on pottery types and projectile point styles: Northwestern Mojave, Eastern Mojave, Southern 
Desert, and possibly Antelope Valley (Warren 1984:420–424). 

In the northwestern Mojave, the Saratoga Springs Period is marked by the dominance of Rose 
Spring and Eastgate arrow points over the earlier Elko and Humboldt series dart points. 
Accepting this technological change, there appears to be a strong continuity of the Gypsum 
Period cultural assemblages in the northwestern Mojave.  
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In the Antelope and Apple valleys of the western Mojave Desert, the Saratoga Springs Period is 
identified by Rose Spring and Cottonwood Triangular projectile points at large village sites 
containing deep middens and cemeteries which have been dated from 250 B.C. to A.D. 1650 
(Sutton 1981:217). These sites also contain large quantities of shell beads and steatite items that 
originated from the Southern California coastal regions. It appears that the occupants of Antelope 
Valley traded heavily with the coastal populations, developed large villages as early as the 
Saratoga Springs Period, and may represent another divergent regional development during this 
period. 

In the eastern Mojave Desert, Anasazi interest in turquoise likely influenced populations living in 
the Mojave Desert as far west as the Halloran Springs area where hundreds of small turquoise 
mines existed. The presence of Anasazi pottery at many of the turquoise mines suggests that the 
Anasazi initially operated these mines between A.D. 500 and 700.  

In the Southern Desert region, the impetus for change appears to have derived from Hakataya 
influences from the lower Colorado River, evidenced by the introduction of Buff and Brown 
Ware pottery and Cottonwood and Desert Side-notched projectile points. The initial date for the 
first Hakataya influence on the southern Mojave Desert remains unknown; however, it does 
appear that by A.D. 800 to A.D. 900 the Mojave Sink, which is located in the central Mojave 
Desert, was heavily influenced, if not occupied by, lower Colorado River peoples. Additionally, 
trade along the Mojave River extended Hakataya influence west and appears to have blocked all 
Anasazi influence west of the Cronise Basin and south of the New York and Providence 
mountains by A.D. 1000; this influence apparently continued well after the Saratoga Springs 
Period (Warren 1984:423).  

In summary, the Saratoga Springs Period is characterized by cultural diversification with strong 
regional developments. Turquoise mining and long-distance trade networks appear to have 
attracted both the Anasazi and Hakataya peoples into the California deserts from the east and 
southeast, respectively. Trade with the California coastal populations also appears to have been 
important in the Antelope Valley region and stimulated the development of large, complex 
villages. In the northwestern Mojave Desert, however, the basic pattern established during the 
Gypsum Period changed little during the Saratoga Springs Period. Toward the end of the 
Saratoga Springs Period, the Hakataya apparently moved far enough north to gain control of the 
turquoise mines in the central Mojave Desert, thus replacing the Anasazi occupation of the 
eastern California desert.  

2.2.5 Protohistoric Period (ca. A.D 1200 to Historic Period) 

During the Protohistoric Period, the regional cultural developments established during the 
preceding Saratoga Springs Period continued with some modifications. The major cultural 
regions identified in the California desert region during this period include the Southern Desert, 
Northern Mojave, and Antelope Valley (Warren 1984:425). In the Southern Desert region, 
Brown and Buff Ware pottery, first appearing on the lower Colorado River at about A.D. 800, 
started to diffuse across the California deserts by about A.D. 900 (Warren 1984:425). Associated 
with the diffusion of this pottery were Desert Side-notched and Cottonwood Triangular projectile 
points dating to about A.D. 1150 to A.D. 1200, suggesting a continued spread of Hakataya 
influences. Trade along the Mojave River also expanded, resulting in middlemen between coastal 
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and Colorado River populations. Large, complex housepit village sites were established along 
the headwaters of the Mojave River (Smith 1963) and were somewhat similar to those reported 
in Antelope Valley (Sutton 1981). Although both of these areas appear to have participated in 
extensive trade between the desert and the coast, the lack of Buff and Brown Ware pottery at the 
Antelope Valley sites suggests that these people were minimally influenced by the Hakataya 
developments along the Mojave River (Warren 1984:426).  

In the Protohistoric Period, the cultural expressions of the northwestern and eastern Mojave of 
the Saratoga Springs Period appear to have coalesced, forming a single cultural unit that roughly 
corresponds to the boundary of the Numic-speaking peoples. Hakataya influence in this region is 
marked by Desert Side-notched and Cottonwood Triangular projectile points, and Brown Ware 
(Warren 1984:427). This influence appears to have diminished during the late Protohistoric 
Period when the extensive trade networks along the Mojave River and in Antelope Valley appear 
to have broken down and the large village sites were abandoned. Warren (1984:428) provides 
two possible explanations for the disruption of trade networks: (1) the drying up of the lakes in 
the Cronise Basin and (2) the movement of Chemehuevi southward across the trade routes during 
late protohistoric times.  

2.3 ETHNOGRAPHIC SETTING 

At Spanish contact, the vicinity of the Project area was likely utilized by the Takic-speaking 
Desert Serrano (Vanyumé) who occupied settlements along the Mojave River drainage and to the 
southeast in the foothills of the San Bernardino Mountains. (Bean and Smith 1978; Earle 1990, 
1997; Kroeber 1925). Seasonal or permanent Desert Serrano settlements occurred where water and 
other resources were available, such as along the Mojave River. However, the upland or higher 
altitude areas within their territory were preferred for permanent settlement because of the 
availability of tree crops there (acorns and piñon) as well as the availability of water, forage, and 
the greater seasonal availability of certain classes of game (Earle 1997:62). 

For the most part, the harsh desert environment that characterizes the general Project region 
permitted only the sparsest of populations composed of groups of nuclear families joined by 
kinship ties. These small groups practiced a hunter-gatherer lifestyle, moving seasonally, or more 
frequently, in response to the local availability of water and food resources. Generally speaking, 
winter was a time in which nuclear families camped together at the more permanent settlements 
in the San Bernardino Mountains or along the Mojave River, living off of stored seeds or pine 
nuts and dried meats (Earle 1997:62). In the spring or whenever the winter stored foodstuffs 
were exhausted, the camps broke up into family units, which began foraging for the buds and 
stalks of the Joshua tree (Yucca brevifolia), mesquite bean (Prosopis sp.), and seasonally 
available seeds and tubers. Summer was a time of maximum population dispersion, in which 
very small groups of people could be found exploiting rice grass (Oryzopsis hymenoides) on the 
large alluvial fans. During the fall months, piñon (Pinus monophylla), California juniper 
(Juniperus californica), and live oak (Quercus sp.) were harvested in anticipation of the lean 
winter months. 

The sparse resources of the study region also produced a highly diverse hunting economy, where 
small game was an important source of protein. Mammals such as antelope, deer, mountain 
sheep, rabbits, squirrels, wood rats, and desert chipmunks were hunted; lizards, chuckwallas, 
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rattlesnakes, desert tortoises, birds and bird eggs, and insects were also eaten when encountered 
(Steward 1938:33–34). 

Baskets were used extensively for carrying, seed beating, winnowing and parching, boiling 
water, and storage. Digging sticks were used for procuring roots and tubers. The mano and 
milling stone, mortar and pestle, and pottery were also used. The sinew-backed bow and arrows 
of willow or cane were used for hunting both large and small game. 

As with most Native groups in California, the basic division of labor was by sex and there were 
few individual specializations; thus, the nuclear family was a self-sufficient unit as long as 
communal tasks (e.g., animal drives) were unnecessary. Women were typically responsible for 
the gathering of the plant foods and food preparation, while the men conducted most of the 
hunting. Each sex was also responsible for the manufacture of the tools required for their 
respective tasks: women made the baskets, pottery, and clothing; men generally produced the 
flaked stone tools and built the houses (Steward 1938:44). 

Trade was conducted with other Native groups on the Pacific Coast and Central Valley to the 
west as well as with groups along the Colorado River and the greater Southwest. The Serrano 
groups apparently traded for goods that were consumed locally and served as intermediaries in 
longer distance commerce relationships. 

Several ethnohistoric Desert Serrano village sites were identified within the Project area (Earle 
2005). These include the villages of Topipabit, Sisugenat, and Cacaumeat, all of which are 
situated along the Mojave River between modern-day Victorville and Barstow. Traveling with a 
military expedition down the Mojave River in 1819, Father Pascual Nuez chronicled his visits to 
each of the settlements. Earle’s (2005:9) analysis of the early Spanish travel and expeditions 
accounts suggests that Topipabit was likely located just north of Victorville and Sisugenat was 
positioned along the river in the Helendale – Hodge area. Cacaumeat may also have been located 
around Helendale or slightly further downstream at the Bryman – La Delta area. 

2.4 HISTORICAL SETTING 

2.4.1 Spanish and Mexican Period (1542 to 1846) 

For the most part, the western Mojave Desert has a somewhat abbreviated history, as it was a 
frontier to be crossed rather than settled. As discussed above, the earliest non-Native people to 
enter the general Project region were the Spanish explorers. In 1776, Francisco Garcés, a priest 
associated with a Spanish mission in Tucson, traveled with several Indian guides along the Old 
Mojave Indian Trail and approached the Mojave River area near present-day Hesperia in March 
of that year. During subsequent years, several other Spanish explorers traversed the Project area. 

In 1821, Mexico declared its independence, and as the colonial administration disintegrated, 
American explorers and entrepreneurs began exploring the California desert, the first of which 
was Jedediah Strong Smith, who first crossed the Colorado River into California in 1826. As 
with Garcés, several Indian guides along the Old Mojave Indian Trail led Smith and his group of 
approximately 30 trappers over the Cajon Pass, to the Mission San Gabriel. As early as 1828, 
Indian horse thieves, including some from the Mojaves, the Chemehuevis, and the Utes, as well 
as white men and runaway mission Indians, began raiding the large coastal missions and 
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Mexican ranchos stealing hundreds of fine horses. Summit Valley, just east of the Cajon Pass, 
likely became a rendezvous point for the horse thieves prior to crossing the Mojave Desert (De 
Barros 1990:2-51).  

By the early 1830s, the Old Mojave Trail had become a part of the Old Spanish Trail, a major 
commercial caravan route that linked northern New Mexico with Los Angeles. The first charted 
route across the Great Basin, the Old Spanish Trail witnessed heavy commercial traffic in wool 
products, horses, livestock, and other goods traded between New Mexico and California during 
the Mexican rancho period (1833–1848) (Parsons 2004:21). After gold was discovered on the 
western slope of the Sierra Nevada Mountains in 1849, many immigrants followed the Old 
Spanish Trail in search of riches in California. California became a state of the United States in 
1850.  

One of the most important journeys along the Old Spanish Trail was that of John C. Frémont, 
whose explorations of the Great Basin in 1843–1845 for the U.S. Corps of Topographical 
Engineers provided the first reliable descriptions and maps of the region and paved the way for 
the United States’ annexation of what are now the states of New Mexico, Utah, Arizona, Nevada, 
and California. It was Frémont who named and—through his widely published maps—
popularized the Old Spanish Trail (Parsons 2004:22). Historical documents indicate the Frémont 
reached the Mojave River at the Points of Rocks near Helendale, at which point he turned and 
followed the Mojave upstream along the Old Spanish Trail (Mendenhall 1909: 25). 

2.4.2 Euro-American Period (1846 to 1960) 

The Euro-American period in the middle Mojave River Valley can be thought about in terms of 
several research themes—each of which provides a framework for understanding the historical 
cultural resources in this portion of the Mojave Desert. These themes include: transportation, 
mining, agriculture, and the military. In the summary presented below, each of these themes is 
discussed in relation to the major historic developments that occurred in the general Project area 
during the Euro-American period.  

Mexico ceded California to the United States through the Treaty of Guadalupe Hidalgo in 1846. 
Prior to this time, Euro-Americans had begun traveling west in pursuit of personal wealth, 
religious freedom, and the ability to acquire land. A large gold deposit discovered in 1849 in the 
mountains east of San Francisco resulted in a massive Euro-American population boom in 
California. Towns were established to outfit miners, and some towns, such as San Francisco, 
became cities as a result of the Gold Rush. In order for the U.S. government to claim ownership 
of the natural resources located within Alta California, California was established as a state in 
1850. 

The San Bernardino Baseline and Meridian was established in 1853 and mapping of the desert 
lands began in earnest, followed by settlers seeking land to homestead (Sturm 1993:17). Also in 
the early 1850s, a graded road had been built up the southern face of the San Bernardino 
Mountains, making it possible to freight wagon loads of supplies and lumber to and from the 
sawmills in the mountains that provided lumber for residences and commercial businesses in the 
San Bernardino Valley.  
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Developments in the middle Mojave River Valley during the Euro-American period are closely 
tied to its location along a major travel corridor. As discussed above, this area was used as a 
trade route during both the prehistoric and early historic periods. After the Mormons colonized 
Utah in the mid-1800s, Salt Lake City gradually supplanted Santa Fe as a destination of 
commerce. The Old Spanish Trail became a favored route for Mormon settlers traveling from the 
Great Salt Lake to the San Bernardino area of Southern California, thus becoming known as the 
“Mormon Trail.” Point of Rocks, which is located near present-day Helendale, was a stopping 
point for many Mormon wagon trains in the 1850s (Stickel and Lois Weinman-Roberts 
1980:183). In the early 1860s, a stagecoach station was established in the site; the station was 
subsequently burned by the Paiute Indians in 1863. 

A great impetus to growth in the area was the arrival of the California Southern Railroad. A 
subsidiary of the Atchinson, Topeka, and Santa Fe (Santa Fe) Railway, the California Southern 
Railway Company began construction of a line from San Diego to Barstow in 1881. A rail 
station was established at Point of Rocks in 1885 to provide water for the steam engine 
locomotive moving trains across the Mojave Desert. In 1897, the name of the station was 
changed to Helen in honor of a daughter of a Santa Fe Railroad executive (Stickel and Weinman-
Robert 1980:163). The community was subsequently renamed Helendale in 1918. 
 
During the late nineteenth century and early part of the twentieth century, the middle Mojave 
River Valley was also the scene of mining activity. Gold and silver was first discovered in the 
area south of Oro Grande in the early 1870s. The Silver Mountain Mining District, which 
contained the Oro Grande Mine, was subsequently established in the area. Sometime during the 
1880s, operations at the Oro Grande Mine were suspended due to the high costs associated with 
transporting ore and the scarcity of water (Vredenburgh 1992). Mining resumed at the Oro 
Grande Mine in the 1920s and continued intermittently until 1941. Although iron ore was also 
discovered at Iron Mountain northeast of Helendale, these deposits do not appear to have been 
extensively exploited in the historic period.  

From 1885 through 1900, the wetter and more southwesterly areas of the Mojave Desert 
experienced a cycle of boom and bust in pioneer settlement. Following the extension of rail 
transport to the desert in the 1870s and 1880s, attempts were made to establish agricultural 
communities in several desert regions. The most important of these were the Antelope Valley 
and the upper Mojave River valley, west and south of the Project area, respectively (Earle 1992, 
1998:43–67; Thompson 1929:290–297, 381–384). In both of these regions, before the 1880s, 
stock grazing had been the principal agricultural activity. This was in areas where typically fewer 
than five head of cattle might be grazed per square mile, so that access to open public rangeland 
was essential to cattlemen (Thompson 1929:41). However, by the late 1880s, both the 
establishment of organized colony communities and the undertaking of homesteading or desert 
land entry had become common. The colonies often emphasized shared political, ethnic, or 
religious values among participating members, emphasized community cooperation, and often 
counted on being able to use California’s Wright Act to build community-governed gravity-flow 
irrigation systems in areas downslope from desert-edge mountain ranges. In low-lying areas in 
the center of desert basins, such as the vicinity of dry lakes, subterranean water with artesian 
flow characteristics could also sometimes be exploited for at least limited irrigation purposes. In 
these low-lying areas, alkali-tolerant crops such as alfalfa might be grown, and cattle and other 
stock grazed (Earle 1998:59–67). 
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As settlement activity increased in middle Mojave River Valley, lands that had once been used 
for cattle grazing were transformed for use as farms and orchards. Agrarian, mining, and 
commercial activities spurred the growth of Helendale and the neighboring communities of 
Victorville, Apple Valley, Lucerne Valley, Hesperia, Adelanto, and Oro Grande. The discovery 
of large deposits of limestone and granite in the 1910s and the construction of the Southwestern 
Portland Cement Company plant in 1917 solidified cement manufacturing as a major industry in 
Victor Valley.  
 
A further impetus to growth in the middle Mojave River Valley was the paving of the National 
Trails Highway, which later became U.S. Route 66, in the late 1920s. The highway paralleled the 
Santa Fe Railway from Victorville to Barstow passing through both Oro Grande and Helendale. 
Access to the transcontinental highway strengthened the region’s industrial and commercial base 
and brought increased settlement. 
 
The military has also played a key role in the development of the middle Mojave River Valley 
during the period of World War II (WW II). Victorville Army Air Field (VAAF), located 8 mi 
northwest of central Victorville, was established in July 1941 as part of the build-up of Army air 
fields across the nation in preparation for WW II. The VAAF provided Primary, Basic and 
Advanced (both single and multi-engine) pilot training under the Army Air Force Flying 
Training Command. In the following year, four satellite Army fields serving the Victorville 
Army Air Field (Brooks 2012; Freeman 2015) were also constructed, including: Hawes 
Auxiliary Air Field (No. 1; 23 mi north of Adelanto), Helendale Auxiliary Army Air Field (No. 
2; 6 mi north of Helendale); Mirage Auxiliary Air Field (No. 3; 3 mi west of El Mirage), and 
Grey Butte Auxiliary Air Field (No. 4; 25 mi east of Palmdale). Each of these auxiliary air fields 
was nearly identical in design, comprising four landing strips in a triangular configuration which 
allowed for multiple landings and variable wind direction. The VAAF was closed at the end of 
WW II but was activated again as a training base for the United States Air Force in 1950 and 
renamed George Air Force Base. 
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3  
METHODS AND PROCEDURES 

The objectives of the cultural resource investigations of the proposed RCS Test Range Facility 
Project were twofold: first, to complete a cultural resource inventory of the 299.5-ac Project area 
in order to identify and document all cultural resources that may be impacted by the proposed 
Project,  and second, to evaluate the significance of the identified cultural resources within the 
Project area in order to determine their eligibility for listing on the California Register of 
Historical Resources (CRHR). 

In order to accomplish these two objectives, Æ conducted records searches, archaeological field 
surveys, and archival research. The methods used to for each of the work efforts are described 
below. Results of these investigations provide baseline information with which to evaluate the 
significant associative and research value of each cultural resource as well as to assess their 
integrity. Research goals used in the evaluation process focused on a narrow array of problem 
domains by gathering and analyzing specific sets of data. For prehistoric archaeological sites, 
research domains focused on basic questions related to chronology, technology, subsistence, and 
land use patterns. One major research domain–WW II military development and use–was 
identified for the historical cultural resources. These research domains are discussed in greater 
detail below.  

3.1 BACKGROUND STUDIES 

3.1.1 Cultural Resource Literature and Records Search 

As part of the proposed Project, Æ completed a cultural resource literature and records search of 
the Project area plus a 1-mile buffer area. The objective of this records search was to more fully 
document the various types of cultural resources that had been previously identified within the 
Project area. The records search was conducted through the South Central Coastal Information 
Center (SCCIC), housed at California State University, Fullerton. Sources consulted during the 
records search at the SCCIC include: 

 National Register of Historic Places (NRHP) web site (www.cr.nps.gov/nr), through July 
20, 2007; 

 California Historical Landmarks (State of California, 1996); and 

 California Points of Historical Interest (State of California, 1992) 

Historical maps were also consulted as part of the records search. These maps include the Bureau 
of Land Management’s (BLM’s) Government Land Office (GLO) maps for Township 8 North, 
Range 4 West (1855) and Township 9 North Range 4 West (1857); Barstow, CA (1934) and 
Hawes (1956) 15’ USGS Quadrangle maps and Wild Crossing, CA (1973) 7.5’ USGS 
Quadrangle maps.  
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3.1.2 Sacred Lands Filed Search and Native American Coordination Efforts 

As part of the cultural resource assessment, Æ also requested a Sacred Lands File (SLF) search 
from the NAHC located in Sacramento, California in May 2015. This SLF search encompassed 
the Project area and surrounding 1-mile buffer. In addition, letters requesting information on 
Native American cultural resources were sent on June 1, 2015 to Native American tribes and 
individuals whose contact information was provided by the NAHC. Tribal communities 
contacted as part of this effort include the Morongo Band of Mission Indians, the San Fernando 
Band of Mission Indians, the San Manuel Band of Mission Indians, and the Serrano Nation of 
Mission Indians. Follow-up telephone calls were conducted by Æ on June 15, 2015.  

3.2 CULTURAL RESOURCE SURVEY 

A Phase I survey of the proposed Project area was carried out by Æ Field Director Josh 
Smallwood, M.A., RPA, and Field Technician Julia Carvajal between May 12 and May 15, 
2015. Smallwood and Carvajal were accompanied by LM Aero photographers who were 
responsible for taking photographs of the survey areas and cultural resources that were 
encountered. Of the 299.5 ac that comprises the Project area, approximately 120 ac were 
intensively surveyed by the archaeologists walking parallel transects; an additional 40 ac was 
subject to a reconnaissance-level windshield survey. The remainder of the Project area, which 
totals approximately 140 ac, has been previously developed and exhibits a high level of 
disturbance of the native desert sediments. These developed areas were not surveyed as they are 
unlikely to contain any intact archaeological resources.  

All areas likely to contain or exhibit archaeologically or historically sensitive cultural resources 
were inspected carefully to ensure that visible, potentially significant cultural resources were 
discovered and documented. Additionally, surveyors investigated any unusual landforms, 
contours, soil changes, features (e.g., road cuts, drainages), and other potential cultural site 
markers. A Daily Work Record was completed each day by the Field Supervisor. The Daily 
Work Record documented survey personnel, hours worked, weather, ground surface visibility, 
vegetation, soils, exposure/slope, topography, natural depositional environments, and identified 
cultural resources. 

Systematic efforts were made to characterize and define the areal extent of each cultural resource 
encountered during the field investigation. For purposes of this survey, one or more cultural 
features or three or more artifacts greater than 45 years of age within a 30-m (98-ft) radius were 
deemed to constitute a cultural resource (or site). Cultural features or clusters of artifacts more 
than 30 m away from the nearest known cultural resource were generally considered a separate 
site area. Fewer than three prehistoric or historical artifacts within a 30 m radius, but outside of a 
known site, were considered an isolated find and were recorded appropriately as such. 

When encountered, any newly identified cultural resources were recorded on State of California 
Department of Parks and Recreation (DPR) Primary Records and Archaeological Site Forms 
(DPR 523 [1995]). Site locations were plotted on the appropriate 1:24,000 scale USGS 7.5' 
quadrangle using a Trimble GeoXH hand-held global positioning system (GPS) unit using real-
time satellite based augmentation system (SBAS) corrections achieving sub-meter accuracy. The 
GPS unit was also used to determine and document the precise locations and Universal Transfer 



 

Cultural Resource Assessment – LM Aero Helendale Facility 20 

Mercator (UTM) coordinates of all activity loci, cultural features, and temporally or functionally 
diagnostic artifacts identified within site areas. Site maps of each archaeological site were drawn 
to scale, indicating the location of activity loci, features, and temporally or functionally 
diagnostic artifacts. All cultural features were documented fully, inventoried, and mapped by 
UTM coordinates.  

In order to more fully define the distribution of surface artifacts, the ground surface within and 
surrounding each site and isolated occurrence was carefully inspected by the archaeologists. 
Identified artifacts were flagged and point-provenienced. Once the identification process was 
complete, an in-field analysis of each artifact was conducted; no artifacts were collected during 
these investigation. 

A summary of the specific methodology used to inventory cultural resources in different portions 
of the Project area, along with the environmental conditions encountered across the Project area, 
are provided below.  

Northern block: The northern survey block consists of an approximately 160 ac area located 
within the northern extent of the RCS Test Range Facility. More than half of the acreage is 
developed and covered with a large soil spoils pile. The range itself was built in the early 1980s 
and is not historic in age. The remaining portion of the northern block consists of relatively 
undisturbed native desert environs covered with sand and scattered exposures of well-developed 
desert pavements. These desert pavements are comprised of a mix of quartzite and igneous rocks 
with small amounts of cryptocrystalline silicate rocks (Figure 3-1). The pavement surface 
exhibits a brown varnish from thousands of years of exposure to sunlight and weathering. The 
desert sands that are located between these areas of desert pavement are a light grayish brown 
color. Vegetation in the area consists of scattered creosote and low desert brush. The undisturbed 
areas were surveyed intensively by the archaeologists walking parallel transects spaced no more 
than 15 m apart. 

Central block: The central block is situated immediately southwest of the paved runway and is 
approximately 50 ac in size. Approximately 20 ac of this area are graded and developed as part 
of the RCS Test Range Facility. This 20-ac area was not surveyed, as it is highly disturbed due to 
the construction of the facility in the 1980s. The remaining portion of the central block contains 
relatively undisturbed areas of native desert environs covered with sand and occasional scattered 
exposures of well-developed desert pavements. Vegetation in the area consists of scattered 
creosote and low desert brush. The undisturbed areas were surveyed intensively by the 
archaeologists walking parallel transects spaced no more than 15 m apart. 
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Figure 3-1 Portion of survey area with desert pavement, facing northeast. 

Southern block: The southern block is situated around the RCS Test Range Facility Plant at the 
southern end of the Project property. This area is approximately 20 ac in size and is largely 
developed with existing buildings and hardscape (Figure 3-2). The northern and central portions 
of the southern block were not surveyed as they are highly disturbed due to the construction of 
the facility in the 1980s. The proposed location of the 21,000-ft2 warehouse building, along with 
peripheral areas of the southern block, was relatively undisturbed and was covered with sand and 
rocks with scattered vegetation. These undisturbed areas were surveyed intensively by the 
archaeologists walking parallel transects spaced no more than 15 m apart. 
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Figure 3-2  Buildings in southern block, facing south. 

Roadways: The Project area also includes three existing segments of roadways that will be used 
during the construction and one road that will be widened for purposes of the proposed Project. 
These areas total approximately 70 ac in size. The roadway segments run parallel to one another 
in a northeast-to-southwest direction across the Project area (Figure 1-2). The western and 
eastern roadways were surveyed at an intensive level by walking a single transect along the 
outside edge of the shoulder parallel to the road (Figure 3-3). This method provided coverage 
along both sides of the roadway out to 15 m from the edge of the roadbed.  

The central roadway consists of an existing 32-ft-wide roadbed that will be widened to 48 ft for 
the purposes of the proposed Project. Except for its northern and southern extremities, the entire 
width of the road and adjacent shoulder areas has been previously graded and is therefore highly 
disturbed. As such, these disturbed areas were surveyed at a reconnaissance level by driving the 
length at a speed below 20 mi per hour while inspecting the shoulder. The shoulder along the 
northern and southern extremities of this road where disturbances was minimal was surveyed at 
an intensive level by walking parallel transects spaced no more than 15 m apart.  
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Figure 3-3 Portion of existing road in western portion of Project area, facing north. 

Finally, as part of the proposed Project, the paved roadway leading from the facility entrance at 
Indian Trail to the plant’s main buildings will be lined with tortoise fence along the outer edge of 
the existing shoulder berm. The roadway itself dates to the early 1980s, when the facility was 
built, and therefore is not historic in age. It rests on a graded alignment and is paved smooth. Due 
to the disturbed nature and modern age of this roadway, it was surveyed at a reconnaissance level 
by driving along the route at a speed of less than 20 mi per hour while looking at both sides of 
the shoulder.  

3.3 EVALUATION OF CULTURAL RESOURCES 

Æ evaluated each identified cultural resource within the Project area for significance and 
eligibility for listing in the CRHR. To qualify for listing in the CRHR, a property must represent 
a significant theme in American history, archaeology, architecture, engineering, or culture, and it 
must be a good representative of that theme. Moreover, the property must retain integrity; that is, 
an ability to convey its association with important events, individuals, or themes by means of its 
physical characteristics. A point worth emphasizing is that CRHR eligibility is being assessed, 
but not determined, in this document. The professional evaluations offered here are subject to 
final concurrence by the lead agency.  

3.3.1 CRHR Significance Criteria  

Section 15064.5(a)(3) of the CEQA Guidelines (as amended) states that a resource shall be 
considered by the lead agency to be “historically significant” if the resource is 45 years or older 
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and meets the criteria for listing on the CRHR (Public Resources Code [PRC] Section 5024.1, 
Title 14 California Code of Regulations Section 4852). A site meets the criteria of eligibility for 
the CRHR if it:  

(1) Is associated with events that have made a significant contribution to the broad patterns 
of California’s history and cultural heritage; 

(2) Is associated with the lives of persons important in our past;  

(3) Embodies the distinctive characteristics of a type, period, region, or method of 
construction, or represents the work of an important creative individual, or possesses high 
artistic values; or  

(4) Has yielded, or may be likely to yield, information important in prehistory or history.  

Cultural resources meeting one or more of these criteria are defined as “historical resources” 
under CEQA. Resources included in a local register of historical resources (pursuant to PRC 
Section 5020.1[k]), or identified as significant in a historical resources survey (meeting the 
criteria in PRC Section 5024.1[g]), also are considered “historical resources” for the purposes of 
CEQA. The fact that a resource is not listed in or determined to be eligible for listing in the 
CRHR, not included in a local register of historical resources, or identified in a historical 
resources survey, does not preclude a lead agency from determining that the resource may be a 
historical resource as defined in PRC Sections 5020.1(j) or 5024.1. 3. 

3.3.2 Contexts for Evaluation 

The archaeological and historical contexts presented in Chapter 2 establish the framework within 
which decisions about significance are based. The evaluation process essentially weighs the 
relative importance of events, people, and places against the larger backdrop of prehistory and 
history; the contexts provide the comparative standards and/or examples as well as the theme(s) 
necessary for this assessment. A theme is a pattern or trend that has influenced the history of an 
area for a certain period and is typically couched in geographic (i.e., local, state, or national) and 
temporal terms to focus and facilitate the evaluation process (National Park Service [NPS] 
2002:9).  

Significance is based on how well the subject resource represents one or more of these themes, 
provides important scientific information about the theme, or helps to understand the important 
events or people associated with the resource and its inherent qualities. A resource must 
demonstrate more than just association with a theme; it must be a good representative of the 
theme, capable of illustrating or explaining the various thematic elements of a particular time and 
place in history.  

3.3.3 Integrity 

All properties change over time. Therefore, it is not necessary for a property to retain all of its 
historic physical features or characteristics in order to be eligible for listing in the CRHR. The 
property must, however, retain enough integrity to enable it to convey its historic identity; in 
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other words, to be recognizable to a historical contemporary. Several aspects or qualities that, in 
various combinations, define integrity:  

1. Location—the place where the historic property was constructed or the place where the 
historic event occurred.  

2. Design—the combination of elements that create the form, plan, space, structure, and 
style of a property.  

3. Setting—the physical environment of a historic property.  

4.  Materials—the physical elements that were combined or deposited during a particular 
period of time and in a particular pattern or configuration to form a historic property.  

5. Workmanship—the physical evidence of the crafts of a particular culture or people 
during any given period in history or prehistory.  

6. Feeling—a property’s expression of the aesthetic or historic sense of a particular period 
of time.  

7. Association—the direct link between an important historic event or person and a historic 
property [NPS 2002:44-45].  

These elements of integrity are most appropriately applied to built-environment resources 
(i.e., standing buildings, structures, and objects). Although location (as described above) is 
relevant for all types of resources, the other aspects of integrity are not readily applicable to most 
archaeological sites. Instead, physical properties—like vertical and horizontal structure—provide 
a more relevant measure of integrity for archaeological sites. To illustrate, a site is 
conventionally considered to possess integrity if its original stratigraphy remains generally 
unaltered such that the chronology of activity can be determined, and if indications of 
disturbance do not obscure the full range of activity that occurred at the site, as expressed in its 
features and artifacts. If both conditions are generally met, the site will have likely retained its 
ability to yield scientifically important information. To retain historic integrity, a property will 
always possess several, and usually most, of these aspects. In order to properly assess integrity, 
however, significance (why, where, and when a property is important) must first be fully 
established. Only after significance is established can the issue of integrity be addressed. To be 
eligible for listing in the CRHR, a resource must possess both significance and integrity. Thus, 
cultural resources that are not significant per CRHR criteria are by definition not eligible to 
either register and do not require an integrity assessment. 

3.3.4 Linkage 

Under CRHR Criterion 4, the data potentials of a particular archaeological site are identified 
through the linkage of specific artifact classes present at the site with research themes such as 
those outlined above. For example, charcoal or other organic remains suitable for radiocarbon 
dating, source-identified obsidian, projectile points, or other stylistic artifacts would permit the 
study of cultural chronology. Flaked stone tools and debitage may provide information on lithic 
technology, while faunal and floral remains provide information on food procurement, diet, 
seasonality, and the biotic environment. The presence of these kinds of remains in an undisturbed 
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context would indicate a significant cultural deposit. If such remains are lacking, or if their 
contextual integrity has been seriously impaired by post-depositional disturbances, then the site 
likely would not be considered eligible under Criterion 4.  

A key factor in assessing archaeological data potentials is the capacity for chronological control 
of the cultural assemblage. Temporally diagnostic artifact forms, historical documents, datable 
carbon, source-identified obsidian specimens, and preserved stratigraphy are among the major 
sources of chronological data. Sufficient samples of obsidian debitage, even in the absence of 
diagnostic tool types, can also yield chronologically controlled data on raw material 
procurement, lithic reduction sequences, and tool manufacturing techniques through obsidian 
sourcing and hydration studies.  

If site chronology and function can be defined, a site can usually provide data on land use and 
settlement patterns. These data are usually embodied in the locational, functional, and contextual 
information about the site. Similarly, almost all prehistoric sites have some potential to provide 
data on lithic technology, given chronological control of a sufficient sample of tools and/or 
debitage. However, if this information cannot be placed in a larger cultural context, the data is 
not considered of great importance; thus, sites having only limited settlement or technological 
data are not generally deemed significant or important under Criterion D/4. Likewise, sparse 
scatters of flaked or ground stone without temporal diagnostics have limited data potential due to 
the low density and low variability of the cultural assemblage and the lack of datable material.  

Thus, archaeological sites in the Project area generally were judged to meet the CRHR eligibility 
criteria under Criterion 4 if they exhibited one or more of the following characteristics: 

 Temporally discrete features, strata, or components; 

 Variability in flaked and ground stone assemblages and faunal remains;  

 Sufficient quantities of artifacts and debris to provide statistically valid samples; 

 Internal spatial variability that might reflect functional differentiation in site use; 

 Vertical or horizontal structure that might reflect discrete single component occupations 
or readily separable multicomponent occupations; and/or  

 Documentation of important historical associations.  

Sites with these characteristics were judged to contain the kinds of data useful for understanding 
the local chronological sequence, defining discrete cultural components, and learning how these 
relate to more well-known cultural sequences. At the next hierarchical level, such sites can 
provide information on dimensions of flaked and ground stone technology, prehistoric diet and 
subsistence, trade and exchange, and other regionally important research questions.  
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4  
RESULTS OF THE CULTURAL RESOURCE ASSESSMENT 

This chapter presents the results of the assessment of the cultural resources located within the 
Project area. The findings of the background studies are presented first, followed by a discussion 
of the results of the Phase I pedestrian survey. Finally, an evaluation of significance is presented 
for each of the identified cultural resources that has the potential to be impacted by the proposed 
Project. 

4.1 RESULTS OF BACKGROUND STUDIES 

4.1.1 Cultural Resource Literature and Records Search  

Results of the records search indicate that seven cultural resource studies have been conducted 
within 1 mile of the Project area (Table 4-1). Five of these studies included portions of the 
current Project area. Most of this work involved cultural resource inventories conducted in the 
early 1980s in support of the Helendale Range Project (Document No. SB-01140) and associated 
Helendale and Granite Mountain Land Exchange (Document No. SB-01141, SB-01142, and SB-
01144). A data recovery program, which involved surface collection and excavation of six 
archaeological sites, was also completed as part of this project (Norwood et al. 1982) 

Table 4-1 
Previous Cultural Resource Studies within 1 Mile of the Project Area 

Document 
No. Author(s) Date Report Title 

SB-01140* Hatley, M. Jay and 
Fran E. Buck 

1981 Cultural Resources Inventory and Impact Assessment for the 
Helendale Range Project, San Bernardino County, California 

SB-01141* Hatley, M. Jay and 
William T. Eckhardt 

1980 Cultural Resource Inventory for a Portion of the Helendale 
and Granite Mountain Land Exchange 

SB-01142* Bureau of Land 
Management – 
Barstow Office 

1980 A Cultural Inventory of the Proposed Helendale Land 
Exchange, Helendale, California 

SB-01143 Hatley, M. Jay 1981 Report Supplement: Cultural Resource Inventory for a Portion 
of the Helendale and Granite Mountain Land Exchange 

SB-01144* Sutton, Mark Q. 1980 A Cultural Resource Inventory of a Portion of the Proposed 
Helendale Land Exchange (CA-6803), Helendale, California 

SB-03027 White, Robert S. 1995 An Archaeological Assessment of a 10 Acre Parcel Located 
Adjacent to Ranchito Road, Near Helendale, San Bernardino 
County, CA 

N/A* Norwood, Richard H., 
Fran E. Buck, and 
Gary Fink 

1982 The Helendale Range Project: Data Recovery at Sites SBr-
4152, SBr-4858, SBr-4859, SBr-4860, SBr-4861, and SBr-
4862, San Bernardino County, California 

* Cultural resource study that included portions of the Project area. 
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The investigations cited above resulted in the identification of 12 previously recorded cultural 
resources within 1 mile of the Project area (Table 4-2). These include three prehistoric 
archaeological sites, two historical archaeological sites, and seven isolated artifacts. Prehistoric 
archaeological sites include lithic scatters, a quarry, and rock ring features; the two historical 
archaeological sites both consist of refuse deposits. The six prehistoric isolated artifacts are 
composed of single or small numbers of flaked stone artifacts. One historical isolated find, a 
European-style coffee pot, was also recorded in the one-mile buffer area. None of these 
previously identified cultural resources is located within the current Project area.  

Table 4-2  
Cultural Resources within 1 Mile of the Project Area 

Primary Trinomial Description 
P-36-000720 CA-SBR-720 Site: Prehistoric lithic scatter and quarry site 
P-36-004152 CA-SBR-4152H Site: Historic refuse deposit dating to the early 1940s; likely associated with 

the Helendale Auxiliary Army Air Field 
P-36-004858 CA-SBR-4858H Site: Historical domestic refuse deposit  

P-36-004859 CA-SBR-4859 Site: Prehistoric site consisting of three rock rings; no associated artifacts 
P-36-004862 CA-SBR-4862 Site: Prehistoric sparse lithic scatter 
P-36-004863  Isolate: One prehistoric flaked stone artifact 
P-36-061757  Isolate: One prehistoric flaked stone artifact 

P-36-061758  Isolate: One prehistoric flaked stone artifact 
P-36-061763  Isolate: Four prehistoric flaked stone artifacts 
P-36-061765  Isolate: Four prehistoric flaked stone artifacts 
P-36-061768  Isolate: One prehistoric flaked stone artifact 

P-36-061769  Isolate: Historic-period coffee pot 

The Helendale Auxiliary Airport and an associated road were the only structures or features of 
interest noted during the examination of historic maps of the Project area. 

4.1.2 Sacred Lands File Search and Native American Coordination Efforts 

The search of the SLF by the NAHC failed to indicate the presence of Native American cultural 
resources within the immediate Project area (see Appendix A). The NAHC cautioned that the 
absence of specific site information does not indicate the absence of such resources. They 
recommended that other sources of cultural resources should be contacted for information on 
Native American cultural resources. The NAHC provided a list of regional Native Americans 
who may have knowledge of cultural resources within the Project area. Tribal communities listed 
on the NAHC list include the Morongo Band of Mission Indians, the San Fernando Band of 
Mission Indians, the San Manuel Band of Mission Indians, and the Serrano Nation of Mission 
Indians.  

Letters requesting information on Native American cultural resources that may be present in the 
Project area were sent to each of the listed tribes and individuals on June 1, 2015 (Appendix A). 
As of June 15, 2015, responses were received from Daniel McCarthy, Director the CRM 
Department of the San Manuel Band of Mission Indians, and Raymond Huaute, Cultural 



 

Cultural Resource Assessment – LM Aero Helendale Facility 29 

Resources Specialist for the Morongo Band of Mission Indians. Æ conducted follow-up 
telephone calls with the remaining Native American groups and individuals on June 15, 2015. A 
summary of all responses received from the information request is provided in Table 4-3. 

4.2 RESULTS OF CULTURAL RESOURCE SURVEY 

Æ documented 11 cultural resources within the Project area as a result of the Phase I survey. 
These include two built-environment resources, five archaeological sites (two prehistoric and 
three historical), and four isolated artifacts (three prehistoric and one historical). All of the 
identified resources are located in the northern and central portions of the Project area (Figure 4-
1). A description of each identified cultural resource is provided below with DPR 523 forms 
included in Appendix B.  

4.2.1 Built-Environment Resources 

P-36-028600. This built-environment resource includes the remains of the Helendale Auxiliary 
Army Air Field No. 2, which was constructed in 1942 as one of four satellite Army airfields 
serving the Victorville Army Air Field (Brooks 2012; Freeman 2015). Each of the auxiliary 
airfields was nearly identical in design, comprising four landing strips in a triangular 
configuration that allowed for multiple landings and variable wind direction (see Figure 4-2). 
The triangle configuration was common among U.S. Army Air Fields of WW II (Brooks 2012). 
According to Freeman (2015), the 1944 US Army/Navy Directory of airfields described the 
Helendale Auxiliary Army Air Field as having a 5,600-ft-long hard-surface runway.  

The airfield operated as an Army auxiliary landing strip until the end of WW II, at which time it 
was converted to a private civilian airfield. A USGS aerial photograph dated June 1, 1952 
depicted the airfield as having four asphalt-paved runways in a triangular configuration (Freeman 
2015). Similarly, the USGS topographic quadrangle based on the 1952 aerial photograph depicts 
the same design and configuration (USGS 1956). By 1962, the air field was listed in the Aircraft 
Owners and Pilots Association (AOPA) Airport Directory as a 3,600-ft-long paved runway 
closed to the public (Freeman 2015). The 1967 Sectional Chart lists the air field as having four 
runways, with the longest being a 4,459-ft-long asphalt-paved strip, but also indicates that pilots 
should land at their own risk. A USGS map dated 1973 indicates the airfield was relatively 
unchanged (USGS 1973). However, by the time of the 1993 revision, the airfield was not 
depicted by USGS, and its location was replaced with the current configuration of the LM Aero 
facility and single landing strip (USGS 1993). According to Brooks (2012), the four landing 
strips were originally paved with asphalt and measured 4,911 x 150 ft (N/S strip); 5,600 x 150 ft 
(ENE/WSW strip); 4,921 x 150 ft (E/W strip); and 5,502 x 150 ft (WNW/ESE strip). 

Current satellite imagery reveals that the majority of the former Helendale Auxiliary Army Air 
Field still exists, although the eastern point of the triangle was obliterated by construction of the 
LM Aero RCS Test Range Facility in 1982–1983 (Figure 4-3), and the southern runway has been 
repaved and restriped for use by the RCS Test Range Facility (Figure 4-4). Ground inspection of 
the former airfield reveals that the other three landing strips are not paved, but covered in 
compact gravel. Most of their surface is overgrown with brush, weeds, and short desert grasses.
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Table 4-3 
List of Native American Contacts and Record of Responses 

Name Date & Time of Contact Responses 
Daniel McCarthy 
Director - Cultural Resources Department 
San Manuel Band of Mission Indians 

June 1, 2015 

June 1, 2015 

Scoping letter sent via email. 

Mr. McCarthy responded by email and stated the San Manuel is 
not aware of any cultural resources at this location. He 
requested that San Manuel be provided with a copy of the 
report. He had no further comments at this time.  

Lynn Valbuena 
Chairwoman 
San Manuel Band of Mission Indians 

June 1, 2015 

June 1, 2015 

Scoping letter sent via United States Postal Service (USPS). 

See above response from Mr. McCarthy. 
John Valenzuela 
Chairperson 
San Fernando Band of Mission Indians 

June 1, 2015 

June 15, 2015 

Scoping letter sent via email. 

Left message on Mr. Valenzuela’s cell phone. 
Goldie Walker 
Chairwoman 
Serrano Nation of Mission Indians 

June 1, 2015 

June 15, 2015 

Scoping letter sent via USPS. 

Called phone number listed on the NAHC contact list. No 
answer and no answering machine. 

Denisa Torres 
Cultural Resources Manager 
 Morongo Band of Mission Indians 

June 1, 2015 

June 3, 2015 

Scoping letter sent via email. 

Raymond Huaute, Cultural Resource Specialist, responded on 
behalf of the Morongo Band of Mission Indians. In a letter 
dated June 3, 2015, he stated that the project was outside of the 
Tribe’s current reservation boundaries and is not within an area 
considered to be a traditional use area or one in which the Tribe 
has cultural ties. Mr. Huaute recommended that the appropriate 
tribes who have cultural affiliation to the project area be 
contacted. Mr. Huaute stated that the Tribe had no further 
comment at this time.  

Robert Martin 
Chairperson 
 Morongo Band of Mission Indians 

June 1, 2015 

June 16, 2015 

Scoping letter sent via USPS. 

See above response from Ms. Torres. 

Ernest H. Siva 
Elder 
Morongo Band of Mission Indians 

June 1, 2015 

June 15, 2015 

Scoping letter sent via USPS. 

Left message on Mr. Siva’s home phone. 
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Figure 4-1    Cultural resources documented within the Project area.
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Figure 4-2 A U.S. Army Air Force aerial photograph of the Helendale Auxiliary Army Air Field 

dated 25 July 1943 (from Brooks 2012). 
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Figure 4-3 Current aerial imagery showing the remnants of the Helendale Auxiliary Army Air 

Field. 
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Figure 4-4 View of P-36-028600 showing in-use southwest-northeast runway, view to the 

southwest. 

The maximum extent of any of these four runways measures 3,800 ft long, with an additional 
1,000 ft of graded surface at their far west end, for a total length of 4,800 ft.  

P-36-028595. This resource consists of a BLM, U.S. Cadastral Survey marker located in the 
northern portion of the Project area. The object consists of a brass disk (3¼ in. diameter) that 
extends 3 in. above the ground surface. The disk reads, “U.S. Cadastral Survey/ Bureau of 
Reclamation/ Penalty $250 For Removal” and is used to demarcate the corner of Section 27, 28, 
33, and 34, Township 9 North, Range 4 West. The disk is stamped with a date of 1959. A 46 in. 
long metal pipe sticking vertically out of the ground is located next to the survey marker.  

4.2.2 Archaeological Sites 

CA-SBR-28598/P-36-028598. This site is a sparse, prehistoric lithic scatter located on the 
slightly sloping alluvial fan composed of coarse silty sand and small gravels in the central 
portion of the Project area. Vegetation community is composed of scattered creosote and low 
desert brush. CA-SBR-28598 measures 28 x 10 m in size and consists of three flaked stone 
artifacts (A-1 to A-3). A-1 is a secondary chalcedony flake that measures 3.1 x 1.5 x 0.8 cm; the 
distal portion of the flake has been broken off. A-2 is a distal fragment of a black basalt tertiary 
flake that measures 3.3 x 2.5 x 0.4 cm and shows some evidence of weathering. A-3 is a 
secondary flake of brown jasper that measures 4.0 x 3.0 x 0.9 cm. There appears to be little to no 
potential for subsurface deposits at the site. 
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CA-SBR-28599H/P-36-028599. This historical secondary refuse scatter is located on a 
relatively flat area of an alluvial fan surrounded by desert pavement in the central portion of the 
Project area. The site contains a main artifact concentration that measures 10 x 8 ft in area and 
includes metal cans, metal wire, a metal razor blade, wooden crate fragments, and a plastic 
comb. The artifact concentration is surrounded by a low density scatter of historical refuse that 
contains bottle glass fragments and a penny.  

An analysis of the artifacts that comprise CA-SBR-28599H indicates that the scatter dates to 
WW II (1942-1945) and is probably associated with military activities conducted at the nearby 
Helendale Auxiliary Army Air Field No. 2 (see description of P-36-028600). Many of the 
artifacts are related to eating and drinking activities (metal cans and glass bottle fragments) or 
personal hygiene (razor blade and comb). Several open metal cans, each of which measures 3 in. 
in diameter and 3 8/16 in. in height, were recorded in the scatter. These artifacts are likely part of 
field military ration kits, known as C-Ration cans, which were used by the U.S. Army between 
1938 and 1958 (Koehler 1958). One of the bottoms of the cans is embossed “Packed/1 43,” 
indicating a manufacturer date of 1943 (Figure 4-5). Three low, squat, cylindrical metal coffee 
cans labeled “Pure/Soluble Coffee” were also identified in the scatter; these artifacts contained 
an early form of instant coffee that was included in each of the ration kits. A small wire key 
(Figure 4-6) accompanied the ration kits and would originally have been attached to the bottom 
of a C-Ration can. Other temporally diagnostic artifacts found at the site include a 1937 penny. A 
number of artifacts in the scatter appear to have been moved from their original location and 
placed together to create a collector’s pile. There appears to be little to no potential for 
subsurface deposits at the site. 

 
Figure 4-5 Bottom of C-ration can at CA-SBR-28599H with embossing “Packed/1 43.” 
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Figure 4-6 Close-up of metal turn keys at CA-SBR-28599H that accompanied the C-ration kits. 

CA-SBR-28601H/P-36-028601. This historical refuse deposit is located along the eastern 
roadway alignment on a relatively level area of the alluvial fan. Measuring approximately 37 x 7 
ft in size, CA-SBR-28601H consists of a relatively small artifact concentration that measures 6 ft 
x 8 ft in area and includes bullet cartridges, flint, metal bottle caps and lids, bottle glass, 
ceramics, metal cans, brick, metal wire, concrete, nails, wood fragments, and tile. The artifact 
concentration is surrounded by a low density scatter of historical trash debris. One bullet 
cartridge identified in the scatter contains a St. Louis Ordnance Plant headstamp that dates 
between 1942 and 1944. Maker’s marks found on several of the glass bottle bases indicate that 
these remains date between 1945 and 1956. There appears to be little to no potential for 
subsurface deposits at the site. 

CA-SBR-28601H likely represents a mixed secondary refuse scatter comprised of several 
unrelated episodes of trash deposition. The presence of WW II-era bullet cartridges suggests that 
these remains are associated with military activities conducted at the Helendale Auxiliary Army 
Air Field. It is not possible to determine the origin (e.g., the original source where the objects 
were used before they were permanently discarded) of the remaining artifacts. It is possible that 
refuse dating to the late 1940s and early 1950s was associated with activities undertaken at the 
civilian Helendale airfield. Historical documents indicate that these artifacts are likely not 
associated with homesteading activities as much of the Project area, including Section 34, T9N, 
R4W, was not patented until 1981 (BLM 2015). In addition, a review of the 1973 Wild Crossing 
15’ USGS topographic map indicates that aside from the airfield and an associated road, there 
are no other buildings or structures in the immediate area of CA-SBR-28601H.  
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CA-SBR-28602/P-36-028602. Measuring 5 x 5 m in size, this prehistoric archaeological site 
consists of a sparse lithic scatter located on desert pavement in the northern portion of the Project 
area. Artifacts identified at the site include a tested chalcedony cobble (A-1) measuring 5.0 x 3.3 
x by 4 cm that was split into two pieces and shows signs of bipolar reduction; a yellow-brown 
jasper core fragment (A-2) that exhibits multiple flake scars and measures 4.2 x 2.6 x 2.5 cm; 
and a granite anvil (A-3) that is triangular in shape and measures 4.7 x 4.7 x 3.2 cm. Evidence of 
off-highway vehicle use has disturbed portions of desert pavement in the immediate area of the 
site. There appears to be little to no potential for subsurface deposits at the site. 

CA-SBR-28603H/P-36-028603. This site is a historical secondary refuse deposit located on a 
slightly sloping surface of an old dissected alluvial fan in the northern portion of the Project area. 
The scatter measures 30 x 20 ft in size and consists of metal cans, bricks, wire, glass bottle 
fragments, automotive parts, a paint brush handle, an electrical box, and milled wood fragments. 
Artifacts that comprise CA-SBR-28603H likely represent secondary refuse deposit dating to the 
1960s. No evidence was found to indicate that subsurface or buried remains might be present at 
the site. 

The origin of the artifacts that comprise CA-SBR-28603H cannot be determined. The Helendale 
airfield appears to have been closed to the public in the early 1960s (Freeman 2015). As such, it 
is unlikely that the remains are associated with aviation activities in the area. In addition, a 
review of historical documents found that the land in the immediate area of CA-SBR-28603H, 
including Section 27, T9N, R4W, was not patented until 1981 (BLM 2015). A review of the 
1973 Wild Crossing 15’ USGS topographic map indicates that aside from the airfield and an 
associated road, there are no other buildings or structures in the immediate area of CA-SBR-
28603H.  

4.2.3 Isolated Artifacts 

P-36-028593. This prehistoric isolated artifact consists of a primary chalcedony flake that is 
mottled brown and yellow in color. The flake measures 5.5 X 3.7 X 1.0 cm in size and was 
identified in the central portion of the survey area. 

P-36-028594. This historical isolated find consists of a cluster of 15 ammunition cartridges (45 
caliber) found within a 1-ft diameter area in the central portion of the survey area. Each metal 
cartridge measures 7/8-in. in length and 3/8-in. in width. The cartridges have “E/C/43” 
headstamp labels denoting that they were produced by the Evansville Ordnance Plant 
(Evansville, Ohio) in 1943.  

P-36-028596. Situated in the northern portion of the Project area, P-36-028596 consists of two 
prehistoric flaked stone artifacts identified on desert pavement. A-1 consists of a core (5.6 x 4.5 
x 2.4 cm) made of a white-yellow cryptocrystalline material that has one edge modified. A-2 is a 
core (4.3 x 2.8 x 1.9 cm) made of a mottled brown and black chalcedony. The two artifacts were 
located less than 20 cm from one another.  

P-36-028597. This prehistoric isolated artifact consists of a single primary flake of mottled 
brown chalcedony (6.2 x 4.0 x 1.4 cm). One edge of the flaked has been utilized. The isolated 
artifact is located on desert pavement in the northern portion of the Project area.  
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4.3 RESULTS OF EVALUATION OF RESOURCE SIGNIFICANCE 

All 11 cultural resources identified within the Project area were evaluated for listing on the 
CRHR. Detailed evaluations are provided here that assess each property’s research potential and 
criteria for recommended inclusion on the CRHR.  

4.3.1 Built-Environment Resources 

P-36-028600. The Helendale Auxiliary Army Air Field, No. 2 was one of four auxiliary airfields 
serving the Victorville Army Air Field. Historical background research found no information to 
suggest that the Helendale Auxiliary Army Air Field is directly associated with any historical 
events of importance in local, state, or national history under CRHR Criterion 1. The airfield was 
constructed by U.S. Army in 1942 as an auxiliary airfield to Victorville Army Air Field. It was 
converted to a private civilian airfield at the end of WWII. By 1983, all but the southernmost 
landing strip had been abandoned, and the airfield was incorporated into LM Aero’s RCS Test 
Range Facility. The airfield is associated with U.S. Army airfield development during WW II, 
but it did not play a pivotal role in any historical events in U.S. Army or WW II history, and it is 
also not an important part of any pattern of events in local, state, or national history. While the 
Helendale Auxiliary Army Air Field is associated with the WW II-era history and development 
of the region, there is no indication that this association is significant. Mere association with 
historic events is not enough to meet CRHR Criterion 1, in and of itself; the property’s specific 
association must be considered important as well.  

In addition, no information has been found to suggest that the Helendale Auxiliary Army Air 
Field is directly associated with the productive life of an historical person of importance in local, 
state, or national history under CRHR Criterion 2.   

The Helendale Auxiliary Army Air Field does not appear to have been an important example of 
WW II-era auxiliary airfields. The triangle design of the airfield was of standard design and 
construction among WW II-era U.S. Army auxiliary air fields (Brooks 2012). The Helendale 
Auxiliary Army Air Field consists of four hard-surface runways in a triangular configuration. As 
an auxiliary airfield, there were no apparent permanent buildings of any kind at this location. It 
served its purpose for 3 years and was abandoned, later being used as a civilian landing strip. As 
an U.S. Army airfield of standard design and construction, the Helendale Auxiliary Army Air 
Field does not exhibit any special or unique architectural merits that would stand it apart from 
other U.S. Army airfields of that era found in the region, state, or the nation. Therefore, the 
Helendale Auxiliary Army Air Field does not appear to be eligible for CRHR Criterion 3 for any 
design or construction merits. 

The Helendale Auxiliary Army Air Field does not appear to meet CRHR Criterion 4 for any 
potential to provide information important to the study of WW II-era U.S. Army airfields. The 
Helendale Auxiliary Army Air Field is unable to yield any information important to the study of 
U.S. Army airfields of similar vintage in local, state, or national history. The Helendale 
Auxiliary Army Air Field is not the primary source of information, but rather, the physical 
manifestation of the knowledge and practice of a construction technique, which has been widely 
applied to airfields throughout Southern California and the nation. Thus, Helendale Auxiliary 
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Army Air Field does not provide any important information or data potential that would meet 
CRHR Criterion 4.  

P-36-028595. The BLM, U.S. Cadastral Survey Marker does not meet any of the four criteria for 
listing on the CRHR. Survey and mapping benchmarks of this type are ubiquitous objects that 
are found scattered across the Southern California desert regions and were used by surveyors to 
demarcate the boundaries of sections, townships, and ranges. This particular survey marker is not 
a principal point of an important land survey; rather, it is just one of numerous similar survey 
markers used to demarcate topographic section corners throughout the area. In addition, this 
particular survey marker does not exhibit any architectural or engineering merits that would set it 
apart from the many similar survey markers in the region. There is no evidence that it is directly 
associated with any persons or events of recognized historical significance (CRHR Criterion 1 
and 2); represents the work of a prominent architect, designer, or builder, or qualifies as an 
important example of its type, period, region, or method of construction (CRHR Criterion 3); and 
it does not have the potential to yield any information important to the study of our local, state, 
or national history (CRHR Criterion 4).  

4.3.2 Archaeological Sites 

CA-SBR-28598/P-36-028598. This sparse lithic scatter does not meet any of the four criteria for 
listing on the CRHR. It is not associated with events that have made a significant contribution to 
the broad patterns of history and therefore is not recommended as eligible for listing under 
CRHR Criterion 1. It is not associated with the lives of persons significant in the past and 
therefore is not recommended as eligible for listing on the CRHR under Criterion 2. It also does 
not embody the distinctive characteristics of a type, period, or method of construction, and thus 
is not recommended eligible under CRHR Criterion 3. Finally, the prehistoric lithic scatter 
contains little to no potential for subsurface remains and has limited research potential. Because 
CA-SBR-28598 does not have the potential to yield information important to prehistory, it is not 
recommended eligible under CRHR Criterion 4. 

CA-SBR-28599H/P-36-028599. This historical secondary refuse scatter dates to WW II and is 
likely associated with military activities conducted at the Helendale Auxiliary Army Air Field 
No. 2. While the artifacts that comprise this site may be associated with WW II-era history and 
development of the region, there is no indication that this association is significant. The airfield 
did not play a pivotal role in any historical events in U.S. Army or WWII history and it is not an 
important part of any pattern of events in local, state, or national history. Mere association of the 
refuse scatter with historic events is not enough to meet CRHR Criterion 1, in and of itself; the 
property’s specific association must be considered important as well. In addition, there is no 
indication that the remains are directly associated with the productive life of an important 
historical person (CRHR Criterion 2) or embody distinctive characteristics of a type, period, or 
method of construction, are an important work of a master architect, or possess high artistic 
value (CRHR Criterion 3). Finally, the historic artifact scatter does not appear to contain 
subsurface remains and has limited research potential. Because CA-SBR-28599H does not have 
the potential to yield important historical information, it is not recommended eligible under 
CRHR Criterion 4.  
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CA-SBR-28601H/P-36-028601. This historical site consists of a mixed refuse deposit dating 
between 1942 and 1956. Some of the artifacts that comprise this site may be associated with 
WW II-era history and development of the region, there is no indication that this association is 
significant. Mere association with historic events is not enough to meet CRHR Criterion 1, in 
and of itself; the property’s specific association must be considered important, as well. In 
addition, there is no indication that the remains are directly associated with the productive life of 
an important historical person (CRHR Criterion 2) or embody distinctive characteristics of a 
type, period, or method of construction, are an important work of a master architect, or possess 
high artistic value (CRHR Criterion 3). Finally, the historic artifact scatter does not appear to 
contain subsurface remains and has limited research potential. As CA-SBR-28601H does not 
have the potential to yield important historical information, it is not recommended eligible under 
CRHR Criterion 4. 

CA-SBR-28602/P-36-028602. This prehistoric lithic scatter does not meet any of the four 
criteria for listing on the CRHR. It is not associated with events that have made a significant 
contribution to the broad patterns of history and therefore is not recommended as eligible for 
listing on the CRHR under Criterion 1. It is not associated with the lives of persons significant in 
the past and therefore is not recommended as eligible for listing on the CRHR under Criterion 2. 
Furthermore, it also does not embody the distinctive characteristics of a type, period, or method 
of construction, and thus is not recommended eligible under CRHR Criterion 3. CA-SBR-28602 
contains little to no potential for subsurface remains and has limited research potential. Because 
the site does not have the potential to yield information important to prehistory, it is not 
recommended eligible under Criterion 4. 

CA-SBR-28603H/P-36-028603. This historical refuse deposit does not appear to meet any of the 
criteria of the CRHR. It is not directly associated with an important historical event (CRHR 
Criterion 1), or directly associated with the productive life of an important historical person 
(CRHR Criterion 2); and it does not embody distinctive characteristics of a type, period, or 
method of construction, is not an important work of a master architect, or possess high artistic 
value (CRHR Criterion 3). Finally, the historic artifact scatter contains little to no potential for 
subsurface remains and has limited research potential. As CA-SBR-28603 does not have the 
potential to yield important historical information, it is not recommended eligible under CRHR 
Criterion 4. 

4.3.3 Isolated Artifacts 

None of the four isolated artifacts (P-36-028593, P-36-028594, P-36-028596, or P-36-028597) 
are unique, unusual, rare, or otherwise exceptional. Thus, they are all considered insignificant 
resources a priori under CRHR criteria because they lack important associations and scientific 
data potential. 
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5  
MANAGEMENT RECOMMENDATIONS 

A total of 11 cultural resources were documented within the proposed Project area including two 
built-environment resources, five archaeological sites, and four isolated artifacts. None of the 
resources are recommended as eligible for listing on the CRHR, and therefore, none of them are 
considered a “historical resource” under CEQA. No further treatment or management of these 
resources is recommended and construction can proceed as planned.  

In the unlikely event that potentially significant archaeological materials are encountered during 
Project-related ground-disturbing activities, all work must be halted in the vicinity of the 
discovery until a qualified archaeologist can visit the site and assess the significance of the find. 
As well, Health and Safety Code 7050.5, CEQA 15064.5(e), and PRC 5097.98 mandate the 
process to be followed in the unlikely event of an accidental discovery of any human remains in 
a location other than a dedicated cemetery. Finally, should additional Project-related actions be 
proposed that have the potential for additional ground disturbance within areas not considered by 
this cultural resource study, then additional cultural resource investigations and further 
consultation under CEQA may be required.
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 133 N. San Gabriel Blvd, Suite 201 
 Pasadena, CA 91107 
 O: (626) 578-0119 |  F: (626) 204-5590 

ARCHAEOLOGY 
CULTURAL RESOURCES MANAGEMENT www.appliedearthworks.com 

 
June 1, 2015 

 
 
Lynn Valbuena, Chairwoman 
San Manuel Band of Mission Indians 
26569 Community Center 
Highland, CA  92346 
 
 
Re: Cultural Resources Investigation for the Lockheed Martin Helendale Facility, San Bernardino County, 

California 
 
Dear Ms. Valbuena: 
 
On behalf of Tetra Tech, Applied EarthWorks, Inc. (Æ), is conducting a cultural resources study of a portion of the 
Lockheed Martin Aeronautics Company (Lockheed) Radar Cross Section Facility (Project; see attached map) 
located northeast of Helendale, San Bernardino County, California.  Lockheed proposes improvements to the 
facility that include the construction of a new warehouse building and large crane or pit structure and the 
widening of existing roads. The proposed Project is subject to compliance with the California Environmental 
Quality Act, as amended. The Project area shown on the attached map is located on the Wild Crossing, CA 7.5' 
USGS quadrangle map within Sections 3 and 4, T8N/R4W, and Sections 33 and 34, T9N/R4W, San Bernardino 
Baseline and Meridian (S.B.B.M.).   
 
Applied EarthWorks, Inc. (Æ) was contracted to perform an intensive archaeological survey of the proposed areas 
of potential impact.  The survey was completed between May 12 and 15, 2015 and involved transect spacing that 
ranged from 10 to 15 meters.  A total of twelve cultural resources were identified during the survey including two 
historic built environment resources, five archaeological sites (two prehistoric and three historic), and five 
isolated occurrences (four prehistoric artifacts and one historic artifact). Both prehistoric sites are surface lithic 
scatters, each of which is composed of three artifacts; the prehistoric isolates each consist of a single flaked stone 
artifact. Most of the prehistoric remains were located on desert pavement and exhibit little to no potential for 
subsurface deposits.  
 
As part of the cultural resources assessment of the Project area, Æ requested a search of the Sacred Lands File by 
the Native American Heritage Commission (NAHC).  The NAHC responded on May 31, 2015 stating that the 
search failed to indicate the presence of Native American cultural resources within the Project area or surrounding 
one-mile buffer.  However, should your records show that sensitive Native American cultural resources exist 
within or near the Project area, please call me at (626) 578-0119 or e-mail me at tclark@appliedearthworks.com.  
If I do not hear from you within the next two weeks, I will contact you with a follow-up telephone call.   
 
Please be aware that your comments are very important to us, as well as to the successful completion of this 
Project.  I look forward to hearing from you in the near future.  Thank you, in advance, for taking the time to 
review this request. 
 

Respectfully yours, 

         
Tiffany Clark, PhD, RPA 

        Senior Archaeologist 
Applied EarthWorks, Inc. 
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 133 N. San Gabriel Blvd, Suite 201 
 Pasadena, CA 91107 
 O: (626) 578-0119 |  F: (626) 204-5590 

ARCHAEOLOGY 
CULTURAL RESOURCES MANAGEMENT www.appliedearthworks.com 

 
June 1, 2015 

 
 
John Valenzuela, Chairperson 
San Fernando Band of Mission Indians 
P.O. Box 221838 
Newhall, CA 91322 
 
 
Re: Cultural Resources Investigation for the Lockheed Martin Helendale Facility, San Bernardino County, 

California 
 
Dear Mr. Valenzuela: 
 
On behalf of Tetra Tech, Applied EarthWorks, Inc. (Æ), is conducting a cultural resources study of a portion of the 
Lockheed Martin Aeronautics Company (Lockheed) Radar Cross Section Facility (Project; see attached map) 
located northeast of Helendale, San Bernardino County, California.  Lockheed proposes improvements to the 
facility that include the construction of a new warehouse building and large crane or pit structure and the 
widening of existing roads. The proposed Project is subject to compliance with the California Environmental 
Quality Act, as amended. The Project area shown on the attached map is located on the Wild Crossing, CA 7.5' 
USGS quadrangle map within Sections 3 and 4, T8N/R4W, and Sections 33 and 34, T9N/R4W, San Bernardino 
Baseline and Meridian (S.B.B.M.).   
 
Applied EarthWorks, Inc. (Æ) was contracted to perform an intensive archaeological survey of the proposed areas 
of potential impact.  The survey was completed between May 12 and 15, 2015 and involved transect spacing that 
ranged from 10 to 15 meters.  A total of twelve cultural resources were identified during the survey including two 
historic built environment resources, five archaeological sites (two prehistoric and three historic), and five 
isolated occurrences (four prehistoric artifacts and one historic artifact). Both prehistoric sites are surface lithic 
scatters, each of which is composed of three artifacts; the prehistoric isolates each consist of a single flaked stone 
artifact. Most of the prehistoric remains were located on desert pavement and exhibit little to no potential for 
subsurface deposits.  
 
As part of the cultural resources assessment of the Project area, Æ requested a search of the Sacred Lands File by 
the Native American Heritage Commission (NAHC).  The NAHC responded on May 31, 2015 stating that the 
search failed to indicate the presence of Native American cultural resources within the Project area or surrounding 
one-mile buffer.  However, should your records show that sensitive Native American cultural resources exist 
within or near the Project area, please call me at (626) 578-0119 or e-mail me at tclark@appliedearthworks.com.  
If I do not hear from you within the next two weeks, I will contact you with a follow-up telephone call.   
 
Please be aware that your comments are very important to us, as well as to the successful completion of this 
Project.  I look forward to hearing from you in the near future.  Thank you, in advance, for taking the time to 
review this request. 
 

Respectfully yours, 

         
Tiffany Clark, PhD, RPA 

        Senior Archaeologist 
Applied EarthWorks, Inc. 
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June 1, 2015 

 
 
Denisa Torres, Cultural Resources Manager 
Morongo Band of Mission Indians 
12700 Pumarra Road 
Banning, CA  92220 
 
 
Re: Cultural Resources Investigation for the Lockheed Martin Helendale Facility, San Bernardino County, 

California 
 
Dear Ms. Torres: 
 
On behalf of Tetra Tech, Applied EarthWorks, Inc. (Æ), is conducting a cultural resources study of a portion of the 
Lockheed Martin Aeronautics Company (Lockheed) Radar Cross Section Facility (Project; see attached map) 
located northeast of Helendale, San Bernardino County, California.  Lockheed proposes improvements to the 
facility that include the construction of a new warehouse building and large crane or pit structure and the 
widening of existing roads. The proposed Project is subject to compliance with the California Environmental 
Quality Act, as amended. The Project area shown on the attached map is located on the Wild Crossing, CA 7.5' 
USGS quadrangle map within Sections 3 and 4, T8N/R4W, and Sections 33 and 34, T9N/R4W, San Bernardino 
Baseline and Meridian (S.B.B.M.).   
 
Applied EarthWorks, Inc. (Æ) was contracted to perform an intensive archaeological survey of the proposed areas 
of potential impact.  The survey was completed between May 12 and 15, 2015 and involved transect spacing that 
ranged from 10 to 15 meters.  A total of twelve cultural resources were identified during the survey including two 
historic built environment resources, five archaeological sites (two prehistoric and three historic), and five 
isolated occurrences (four prehistoric artifacts and one historic artifact). Both prehistoric sites are surface lithic 
scatters, each of which is composed of three artifacts; the prehistoric isolates each consist of a single flaked stone 
artifact. Most of the prehistoric remains were located on desert pavement and exhibit little to no potential for 
subsurface deposits.  
 
As part of the cultural resources assessment of the Project area, Æ requested a search of the Sacred Lands File by 
the Native American Heritage Commission (NAHC).  The NAHC responded on May 31, 2015 stating that the 
search failed to indicate the presence of Native American cultural resources within the Project area or surrounding 
one-mile buffer.  However, should your records show that sensitive Native American cultural resources exist 
within or near the Project area, please call me at (626) 578-0119 or e-mail me at tclark@appliedearthworks.com.  
If I do not hear from you within the next two weeks, I will contact you with a follow-up telephone call.   
 
Please be aware that your comments are very important to us, as well as to the successful completion of this 
Project.  I look forward to hearing from you in the near future.  Thank you, in advance, for taking the time to 
review this request. 
 

Respectfully yours, 

         
Tiffany Clark, PhD, RPA 

        Senior Archaeologist 
Applied EarthWorks, Inc. 
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June 1, 2015 

 
 
Daniel McCarthy, Director-CRM Department 
San Manuel Band of Mission Indians 
26569 Community Center 
Highland, CA  92346 
 
 
Re: Cultural Resources Investigation for the Lockheed Martin Helendale Facility, San Bernardino County, 

California 
 
Dear Mr. McCarthy: 
 
On behalf of Tetra Tech, Applied EarthWorks, Inc. (Æ), is conducting a cultural resources study of a portion of the 
Lockheed Martin Aeronautics Company (Lockheed) Radar Cross Section Facility (Project; see attached map) 
located northeast of Helendale, San Bernardino County, California.  Lockheed proposes improvements to the 
facility that include the construction of a new warehouse building and large crane or pit structure and the 
widening of existing roads. The proposed Project is subject to compliance with the California Environmental 
Quality Act, as amended. The Project area shown on the attached map is located on the Wild Crossing, CA 7.5' 
USGS quadrangle map within Sections 3 and 4, T8N/R4W, and Sections 33 and 34, T9N/R4W, San Bernardino 
Baseline and Meridian (S.B.B.M.).   
 
Applied EarthWorks, Inc. (Æ) was contracted to perform an intensive archaeological survey of the proposed areas 
of potential impact.  The survey was completed between May 12 and 15, 2015 and involved transect spacing that 
ranged from 10 to 15 meters.  A total of twelve cultural resources were identified during the survey including two 
historic built environment resources, five archaeological sites (two prehistoric and three historic), and five 
isolated occurrences (four prehistoric artifacts and one historic artifact). Both prehistoric sites are surface lithic 
scatters, each of which is composed of three artifacts; the prehistoric isolates each consist of a single flaked stone 
artifact. Most of the prehistoric remains were located on desert pavement and exhibit little to no potential for 
subsurface deposits.  
 
As part of the cultural resources assessment of the Project area, Æ requested a search of the Sacred Lands File by 
the Native American Heritage Commission (NAHC).  The NAHC responded on May 31, 2015 stating that the 
search failed to indicate the presence of Native American cultural resources within the Project area or surrounding 
one-mile buffer.  However, should your records show that sensitive Native American cultural resources exist 
within or near the Project area, please call me at (626) 578-0119 or e-mail me at tclark@appliedearthworks.com.  
If I do not hear from you within the next two weeks, I will contact you with a follow-up telephone call.   
 
Please be aware that your comments are very important to us, as well as to the successful completion of this 
Project.  I look forward to hearing from you in the near future.  Thank you, in advance, for taking the time to 
review this request. 
 

Respectfully yours, 

         
Tiffany Clark, PhD, RPA 

        Senior Archaeologist 
Applied EarthWorks, Inc. 
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June 1, 2015 

 
 
Robert Martin, Chairperson 
Morongo Band of Mission Indians 
12700 Pumarra Road 
Banning, CA  92220 
 
 
Re: Cultural Resources Investigation for the Lockheed Martin Helendale Facility, San Bernardino County, 

California 
 
Dear Mr. Martin: 
 
On behalf of Tetra Tech, Applied EarthWorks, Inc. (Æ), is conducting a cultural resources study of a portion of the 
Lockheed Martin Aeronautics Company (Lockheed) Radar Cross Section Facility (Project; see attached map) 
located northeast of Helendale, San Bernardino County, California.  Lockheed proposes improvements to the 
facility that include the construction of a new warehouse building and large crane or pit structure and the 
widening of existing roads. The proposed Project is subject to compliance with the California Environmental 
Quality Act, as amended. The Project area shown on the attached map is located on the Wild Crossing, CA 7.5' 
USGS quadrangle map within Sections 3 and 4, T8N/R4W, and Sections 33 and 34, T9N/R4W, San Bernardino 
Baseline and Meridian (S.B.B.M.).   
 
Applied EarthWorks, Inc. (Æ) was contracted to perform an intensive archaeological survey of the proposed areas 
of potential impact.  The survey was completed between May 12 and 15, 2015 and involved transect spacing that 
ranged from 10 to 15 meters.  A total of twelve cultural resources were identified during the survey including two 
historic built environment resources, five archaeological sites (two prehistoric and three historic), and five 
isolated occurrences (four prehistoric artifacts and one historic artifact). Both prehistoric sites are surface lithic 
scatters, each of which is composed of three artifacts; the prehistoric isolates each consist of a single flaked stone 
artifact. Most of the prehistoric remains were located on desert pavement and exhibit little to no potential for 
subsurface deposits.  
 
As part of the cultural resources assessment of the Project area, Æ requested a search of the Sacred Lands File by 
the Native American Heritage Commission (NAHC).  The NAHC responded on May 31, 2015 stating that the 
search failed to indicate the presence of Native American cultural resources within the Project area or surrounding 
one-mile buffer.  However, should your records show that sensitive Native American cultural resources exist 
within or near the Project area, please call me at (626) 578-0119 or e-mail me at tclark@appliedearthworks.com.  
If I do not hear from you within the next two weeks, I will contact you with a follow-up telephone call.   
 
Please be aware that your comments are very important to us, as well as to the successful completion of this 
Project.  I look forward to hearing from you in the near future.  Thank you, in advance, for taking the time to 
review this request. 
 

Respectfully yours, 

         
Tiffany Clark, PhD, RPA 

        Senior Archaeologist 
Applied EarthWorks, Inc. 
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June 1, 2015 

 
 
Goldie Walker, Chairwoman 
Serrano Nation of Mission Indians 
P.O Box 343 
Patton, CA 92369 
 
 
Re: Cultural Resources Investigation for the Lockheed Martin Helendale Facility, San Bernardino County, 

California 
 
Dear Ms. Walker: 
 
On behalf of Tetra Tech, Applied EarthWorks, Inc. (Æ), is conducting a cultural resources study of a portion of the 
Lockheed Martin Aeronautics Company (Lockheed) Radar Cross Section Facility (Project; see attached map) 
located northeast of Helendale, San Bernardino County, California.  Lockheed proposes improvements to the 
facility that include the construction of a new warehouse building and large crane or pit structure and the 
widening of existing roads. The proposed Project is subject to compliance with the California Environmental 
Quality Act, as amended. The Project area shown on the attached map is located on the Wild Crossing, CA 7.5' 
USGS quadrangle map within Sections 3 and 4, T8N/R4W, and Sections 33 and 34, T9N/R4W, San Bernardino 
Baseline and Meridian (S.B.B.M.).   
 
Applied EarthWorks, Inc. (Æ) was contracted to perform an intensive archaeological survey of the proposed areas 
of potential impact.  The survey was completed between May 12 and 15, 2015 and involved transect spacing that 
ranged from 10 to 15 meters.  A total of twelve cultural resources were identified during the survey including two 
historic built environment resources, five archaeological sites (two prehistoric and three historic), and five 
isolated occurrences (four prehistoric artifacts and one historic artifact). Both prehistoric sites are surface lithic 
scatters, each of which is composed of three artifacts; the prehistoric isolates each consist of a single flaked stone 
artifact. Most of the prehistoric remains were located on desert pavement and exhibit little to no potential for 
subsurface deposits.  
 
As part of the cultural resources assessment of the Project area, Æ requested a search of the Sacred Lands File by 
the Native American Heritage Commission (NAHC).  The NAHC responded on May 31, 2015 stating that the 
search failed to indicate the presence of Native American cultural resources within the Project area or surrounding 
one-mile buffer.  However, should your records show that sensitive Native American cultural resources exist 
within or near the Project area, please call me at (626) 578-0119 or e-mail me at tclark@appliedearthworks.com.  
If I do not hear from you within the next two weeks, I will contact you with a follow-up telephone call.   
 
Please be aware that your comments are very important to us, as well as to the successful completion of this 
Project.  I look forward to hearing from you in the near future.  Thank you, in advance, for taking the time to 
review this request. 
 

Respectfully yours, 

         
Tiffany Clark, PhD, RPA 

        Senior Archaeologist 
Applied EarthWorks, Inc. 
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June 1, 2015 

 
 
Ernest H. Siva, Elder 
Morongo Band of Mission Indians 
9570 Mias Canyon Road 
Banning, CA 92220 
 
 
Re: Cultural Resources Investigation for the Lockheed Martin Helendale Facility, San Bernardino County, 

California 
 
Dear Mr. Siva: 
 
On behalf of Tetra Tech, Applied EarthWorks, Inc. (Æ), is conducting a cultural resources study of a portion of the 
Lockheed Martin Aeronautics Company (Lockheed) Radar Cross Section Facility (Project; see attached map) 
located northeast of Helendale, San Bernardino County, California.  Lockheed proposes improvements to the 
facility that include the construction of a new warehouse building and large crane or pit structure and the 
widening of existing roads. The proposed Project is subject to compliance with the California Environmental 
Quality Act, as amended. The Project area shown on the attached map is located on the Wild Crossing, CA 7.5' 
USGS quadrangle map within Sections 3 and 4, T8N/R4W, and Sections 33 and 34, T9N/R4W, San Bernardino 
Baseline and Meridian (S.B.B.M.).   
 
Applied EarthWorks, Inc. (Æ) was contracted to perform an intensive archaeological survey of the proposed areas 
of potential impact.  The survey was completed between May 12 and 15, 2015 and involved transect spacing that 
ranged from 10 to 15 meters.  A total of twelve cultural resources were identified during the survey including two 
historic built environment resources, five archaeological sites (two prehistoric and three historic), and five 
isolated occurrences (four prehistoric artifacts and one historic artifact). Both prehistoric sites are surface lithic 
scatters, each of which is composed of three artifacts; the prehistoric isolates each consist of a single flaked stone 
artifact. Most of the prehistoric remains were located on desert pavement and exhibit little to no potential for 
subsurface deposits.  
 
As part of the cultural resources assessment of the Project area, Æ requested a search of the Sacred Lands File by 
the Native American Heritage Commission (NAHC).  The NAHC responded on May 31, 2015 stating that the 
search failed to indicate the presence of Native American cultural resources within the Project area or surrounding 
one-mile buffer.  However, should your records show that sensitive Native American cultural resources exist 
within or near the Project area, please call me at (626) 578-0119 or e-mail me at tclark@appliedearthworks.com.  
If I do not hear from you within the next two weeks, I will contact you with a follow-up telephone call.   
 
Please be aware that your comments are very important to us, as well as to the successful completion of this 
Project.  I look forward to hearing from you in the near future.  Thank you, in advance, for taking the time to 
review this request. 
 

Respectfully yours, 

         
Tiffany Clark, PhD, RPA 

        Senior Archaeologist 
Applied EarthWorks, Inc. 



From: Daniel McCarthy
To: Tiffany Clark
Subject: RE: Native American Coordiation for the Tetra Tech Lockheed Martin Helendale Project
Date: Monday, June 01, 2015 3:35:03 PM

Tiffany,
Thank you for the opportunity to comment.  We are not aware of any cultural resources at this
location.  Given you findings during the survey, please provide a copy of the report.  We have no
further comments at this time.  //daniel
 
Daniel McCarthy, MS, RPA
Director
Cultural Resources Management Department
San Manuel Band of Mission Indians
26569 Community Center Drive
Highland, CA  92346
Office:  909 864-8933 x 3248
Cell:  909 838-4175
dmccarthy@sanmanuel-nsn.gov
 

From: Tiffany Clark [mailto:tclark@appliedearthworks.com] 
Sent: Monday, June 01, 2015 9:26 AM
To: Daniel McCarthy
Subject: Native American Coordiation for the Tetra Tech Lockheed Martin Helendale Project
 
Hi Daniel,
 
Please find attached a copy of a Native American coordination letter for the Lockheed Martin
Helendale Project in San Bernardino County. If you have any comments or questions, please don’t
hesitate to call or email.
 
Sincerely,
 
Tiffany
 
Tiffany Clark | Applied EarthWorks, Inc.

Senior Archaeologist/Project Manager
 
133 N. San Gabriel Blvd., Ste. 201

Pasadena, CA  91107-3414

626.578.0119 ext. 102           office  

http://www.appliedearthworks.com

 
THIS MESSAGE IS INTENDED ONLY FOR THE USE OF THE INDIVIDUAL OR ENTITY
TO WHICH IT IS ADDRESSED AND MAY CONTAIN INFORMATION THAT IS
PRIVILEGED, CONFIDENTIAL AND EXEMPT FROM DISCLOSURE UNDER APPLICABLE
LAW. If the reader of this message is not the intended recipient or agent responsible
for delivering the message to the intended recipient, you are hereby notified that
any dissemination or copying of this communication is strictly prohibited. If you have

mailto:DMcCarthy@sanmanuel-nsn.gov
mailto:tclark@appliedearthworks.com
http://www.appliedearthworks.com/


 

    
 
 

 
 
Date: June 3, 2015 
 
Re: Cultural Resources Investigation for the Lockheed Martin Helendale Facility, San Bernardino County, 
California 
 
Dear, 
Tiffany Clark, PhD, RPA 
Senior Archaeologist 
Applied EarthWorks, Inc. 
 
Thank you for contacting the Morongo Band of Mission Indians regarding the above referenced 
project(s).  The tribe greatly appreciates the opportunity to comment on the project.  After reviewing 
our records and consulting with our tribal elders and cultural experts, we would like to respectfully offer 
the following comments and/or recommendations: 
 

_X_  The project is outside of the Tribe’s current reservation boundaries and is not within an area 
considered to be a traditional use area or one in which the Tribe has cultural ties (i.e. Cahuilla or 
Serrano Territory).  We recommend contacting the appropriate tribes who have cultural 
affiliation to the project area.  We have no further comments at this time. 

___ The project is outside of the Tribe’s current reservation boundaries but within in an area 
considered to be a traditional use area or one in which the Tribe has cultural ties (i.e. Cahuilla or 
Serrano Territory).  At this time, we are not aware of any cultural resources on the property; 
however, that is not to say there is nothing present.  At this time, we ask that you impose 
specific conditions regarding all cultural and/or archaeological resources and buried cultural 
materials on any development plans or entitlement applications (see Standard Development 
Conditions attachment). 

___ The project is outside of the Tribe’s current reservation boundaries but within in an area 
considered to be a traditional use area or one in which the Tribe has cultural ties (i.e. Cahuilla or 
Serrano Territory).  At this time we ask that you impose specific conditions regarding all cultural 
and/or archaeological resources and buried cultural materials on any development plans or 
entitlement applications (see Standard Development Conditions attachment). Furthermore, we 
would like to formally request the following: 

___ A thorough records search be conducted by contacting one of the CHRIS (California 
Historical Resources Information System) Archaeological Information Centers and have a 
copy of the search results be provided to the tribe. 

 

___ A comprehensive cultural survey be conducted of the proposed project property and 
any APE’s (Areas of Potential Effect) within the property.  We would also like to request 

Morongo Band of Mission Indians 
Cultural Heritage Program 

12700 Pumarra Road, Banning, CA 92220 
Phone (951)755-5025 

Fax (951)572-6004 
 



 

that a tribal monitor be present during the cultural survey and that a copy of the results 
be provided to the tribe as soon as it can be made available. 

 

___ Morongo would like to request that our tribal monitors be present during any test 
excavations or subsequent ground disturbing activities during the construction phase of 
the project. 

___ The project is located with the current boundaries of the Morongo Band of Mission Indians 
Reservation.  Please contact the Morongo Band of Mission Indians planning department for 
further details.    

 
Once again, the Morongo Band of Mission Indians appreciates the opportunity to comment on this 
project.  Please be aware that receipt of this letter does not constitute “meaningful” tribal consultation 
nor does it conclude the consultation process.  This letter is merely intended to initiate consultation 
between the tribe and lead agency, which may be followed up with additional emails, phone calls or 
face-to-face consultation if deemed necessary.  If you should have any further questions with regard to 
this matter, please do not hesitate to contact me at your convenience. 
 
Very truly yours, 
 
 
Raymond Huaute 
Cultural Resource Specialist 
Morongo Band of Mission Indians 
Email: rhuaute@morongo-nsn.gov 
Phone: (951) 755-5025 
 

 

 

 

 

 

 

 

 

mailto:rhuaute@morongo-nsn.gov


 

 

Standard Development Conditions 

 

The Morongo Band of Mission Indians asks that you impose specific conditions regarding cultural and/or 
archaeological resources and buried cultural materials on any development plans or entitlement 
applications as follows: 

 

1. If human remains are encountered during grading and other construction excavation, work in 
the immediate vicinity shall cease and the County Coroner shall be contacted pursuant to State 
Health and Safety Code §7050.5.   
 

2. In the event that Native American cultural resources are discovered during project 
development/construction, all work in the immediate vicinity of the find shall cease and a 
qualified archaeologist meeting Secretary of Interior standards shall be hired to assess the find.  
Work on the overall project may continue during this assessment period.   

 

a. If significant Native American cultural resources are discovered, for which a Treatment Plan 
must be prepared, the developer or his archaeologist shall contact the Morongo Band of 
Mission Indians.  

  

b. If requested by the Tribe1, the developer or the project archaeologist shall, in good faith, 
consult on the discovery and its disposition (e.g. avoidance, preservation, return of artifacts 
to tribe, etc.).    

                                                           
1
 The Morongo Band of Mission Indians realizes that there may be additional tribes claiming cultural 

affiliation to the area; however, Morongo can only speak for itself.  The Tribe has no objection if the 
archaeologist wishes to consult with other tribes and if the city wishes to revise the condition to recognize 
other tribes.   
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State of California — The Resources Agency Primary #  P-36-028598 
DEPARTMENT OF PARKS AND RECREATION HRI #  
PRIMARY RECORD  Trinomial  CA-SBR-28598 

NRHP Status Code 
Other Listings 
Review Code  Reviewer Date 
*Resource Name or #:  Æ-3168-S-01

Page  1  of  6 

P1. Other Identifier: 
P2. Location:   a.  County   San Bernardino    Not for Publication   Unrestricted 

b. USGS 7.5′ Quad Wild Crossing, CA Date 1973, photorevised 1993 
T 9 N;  R  4 W; SW ¼  of  SE ¼ of Sec  33;   S.B.B.M. 

Elevation:  2,499 feet above mean sea level 
c. Address: None City Zip
d. Zone  11; NAD83 472535 mE/ 3854835   mN 

e. Other Locational Data:   The cultural resource is located six miles northeast of Helendale on Lockheed Martin’s
Helendale Radar Cross Section (RCS) testing range. The RCS is a high-security facility and pre-registration is 
required for access. From Helendale, travel northeast on National Trails Highway for 4.57 miles then turn left on 
Indian Trail. Take Indian Trail 2.7 miles to the gate at Lockheed Martin RCS facility. CA-SBR-28598 is situated 
approximately 170 m west of the RCS test range.    

P3a. Description (Describe resource and its major elements.  Include design, materials, condition, alterations, 
size, setting, and boundaries):  Measuring 28 x 10 m (NE-SW x NW-SE), CA-SBR-28598 is a sparse lithic 
scatter consisting of three flaked stone artifacts located on the slightly sloping alluvial fan.  A northeast-to-southwest 
running dirt access road is located approximately 40 m west of the site.  

P3b. Resource Attributes (List all attributes 
and codes): AP 2: Lithic Scatter. 

P4. Resources Present:  Building   
Structure     Object     Site  District  
Element of District     Other: 

P5. Photograph or Drawing:  (Photograph 
required for buildings, structures, and objects.)  
Photolog P15_Helendale_029. Overview of Æ-3168-
S-01, facing west. 

P6. Date Constructed/Age and Source: 
   Prehistoric     Historic   Both 
P7. Owner and Address: Lockheed Martin 

Helendale RCS Test Facility 

P8. Recorded by: Josh Smallwood, Applied EarthWorks, Inc., 3550 E. Florida Ave., Suite H, Hemet, CA   92544. 

P9. Date Recorded: May 14, 2015

P10. Type of Survey:   Intensive   Reconnaissance   Other

Describe:   Intensive-level built-environment survey for CEQA compliance purposes

P11. Report Citation: Tiffany Clark and Josh Smallwood (2015) Cultural Resource Assessment for Lockheed Martin 
Corporation’s Proposed Radar Cross Section Test Range Expansion Project near Helendale, San Bernardino 
County, California. Applied Earthworks, Inc., Pasadena, CA. 

Attachments:    None      Location Map     Sketch Map      Continuation Sheet      Building, Structure, and Object 

Record     Archaeological Site Record      District Record      Linear Feature Record      Milling Station Record  
Rock Art Record     Artifact Record      Photograph Record   Other: 



State of California — The Resources Agency    Primary #   P-36-028598 
DEPARTMENT OF PARKS AND RECREATION    Trinomial   CA-SBR-28598 
ARCHAEOLOGICAL SITE RECORD    
Page  2  of  6      *Resource Name or #   Æ-3168-S-01 
 
A1. Dimensions:    a.  Length: 28 m (NE-SW) x    b.  Width:  10 m (NW-SE) 

Method of Measurement:         Paced     Taped   Visual estimate    Other Trimble GPS 
  

Method of Determination (Check any that apply):    Artifacts    Features     Soil  Vegetation 
  Topography    Cut bank    Animal burrow    Excavation    Property boundary    Other (explain):  
  

Reliability of Determination:   High    Medium   Low    Explain:  Ground visibility is 
approximately 90%.    

  
Limitations (Check any that apply):     Restricted access    Paved/built over    Disturbances 

  Site limits incompletely defined      Other (Explain):   
 
A2. Depth:    None   Unknown Method of Determination:  No indication that there are 

subsurface remains present. 
 
A3. Human Remains:       Present       Absent  Possible      Unknown (Explain):  None noted and 

presence is unlikely. 
 
A4. Features (Number, briefly describe, indicate size, list associated cultural constituents, and show location 

of each feature on sketch map):   None noted. 
 
A5. Cultural Constituents (Describe and quantify artifacts, ecofacts, cultural residues, etc., not associated 

with feature):  Three flaked stone artifacts were observed on the ground surface. A-1 is a secondary chalcedony 
flake that measures 3.1 x 1.5 x 0.8 cm; the distal portion of the flake has been broken off. A-2 is a distal fragment of 
a black basalt tertiary flake that measures 3.3 x 2.5 x 0.4 cm and shows some evidence of weathering.  A-3 is a 
secondary flake of brown jasper that measures 4.0 x 3.0 x 0.9 cm. 

 
A6. Were Specimens Collected?   No       Yes (If yes, attach Artifact Record or catalog and identify 

where specimens are curated.) 
 
A7. Site Condition:       Good       Fair   Poor   (Describe disturbances):  The area exhibits little ground 

disturbance. 
 
A8. Nearest Water (Type, distance, and direction):  Several small ephemeral drainages transverse the area.  
 
A9. Elevation:   2,499 ft amsl. 
 
A10. Environmental Setting (Describe vegetation, fauna, soils, geology, landform, slope, aspect, exposure, 

etc., as appropriate):  CA-SBR-28598 is located on the slightly sloping surface of an old dissected alluvial fan.  
Sediments consist of a coarse silty sand and granules with common subrounded to subangular gravels up to 8 cm in 
diameter.  Vegetation community is composed of scattered creosote and low desert brush. 

 
A11. Historical Information (Note sources and provide full citations in Field A15 below): N/A 
 
A12. Age:  Prehistoric     Pre-Colonial (1500–1769)    Spanish/Mexican (1769–1848)    Early 

American (1848–1880)    Turn of century (1880–1914)     Early 20th century (1914–1945) 
  Post WWII (1945+)    Undetermined  Factual or estimated dates of occupation (explain):   
 
A13. Interpretations (Discuss scientific, interpretive, ethnic, and other values of site, if known):  Artifacts appear 

indicative of lithic production and/or use activities. CA-SBR-28598 does not meet any of the criteria of the CRHR. 
It is not directly associated with an important historical event (CRHR Criterion 1), or directly associated with the 
productive life of an important historical person (CRHR Criterion 2); and it does not embody distinctive 
characteristics of a type, period, or method of construction, it is not an important work of a master architect, or 
possess high artistic value (CRHR Criterion 3). The site contains little to no potential for subsurface remains and 
little data potential. Therefore, CA-SBR-28598 does not have the potential to yield important information and is not 
recommended eligible under CRHR Criterion 4.  

 



State of California — The Resources Agency    Primary #  P-36-028598 
DEPARTMENT OF PARKS AND RECREATION    Trinomial  CA-SBR-28598 
ARCHAEOLOGICAL SITE RECORD    
Page  3  of  6     *Resource Name or #   Æ-3168-S-01 
 
A14. Remarks:   None. 
 
A15. References (Give full citations including the names and addresses of persons interviewed, if possible): 

None. 
 
A16. Photographs (List subjects, direction of view, and accession numbers or attach a Photograph Record): 

See Photograph Record attached. 
 
A17. Form Prepared by:  T. Clark                                      Date:  June 3, 2015 
 Affiliation and Address:   Applied EarthWorks, Inc., 133 N. San Gabriel Blvd., Suite 201, Pasadena, CA    

91107 
 



State of California — The Resources Agency    Primary # P-36-028598 
DEPARTMENT OF PARKS AND RECREATION    Trinomial CA-SBR-28598 
PHOTOGRAPH RECORD 
Page  4  of  6   *Resource Name or #   Æ-3168-S-01 
 
Temporary Number/Resource Name:  Æ-3168-S-01 
Project Name:   Tetra Tech Lockheed Martin Helendale Facility Survey  Photographer:  Tetra Tech 
Image Type:   (bw) 35mm B&W film      (cp) 35mm Color Print film      (cs) 35mm Color Slide film 

 (df) Digital-Floppy disk    (dm) Digital-Memory flash card 
Camera Type and Model:    Nikon Coolpix  
Film Type and Speed:  SD card  Roll Number:   P15_Helendale 
Year:   2015  

 
Mo. 

 
Day 

 
Time 

 Frame/ 
File Name 

 
Subject/Description 

 
Facing 

5 14  025 Æ-3168-S-01; A-3, jasper flake (close-up). Side 

5 14  026 Æ-3168-S-01; A-3, jasper flake (close-up). Side 

5 14  027 Æ-3168-S-01; A-3, jasper flake (close-up). Down 

5 14  028 Æ-3168-S-01; A-3, jasper flake (close-up). Down 

5 14  029 Æ-3168-S-01; site overview. W 

5 14  030 Æ-3168-S-01; site overview from A-3. W 

5 14  031 Æ-3168-S-01; A-2, basalt flake (close-up). Down 

5 14  032 Æ-3168-S-01; A-2, basalt flake (close-up). Down 

5 14  033 Æ-3168-S-01; A-2, basalt flake (close-up). Down 

5 14  034 Æ-3168-S-01; A-2, basalt flake (close-up). Down 

5 14  035 Æ-3168-S-01; A-2, basalt flake (close-up). Down 

5 14  036 Æ-3168-S-01; A-2, basalt flake (close-up). Down 

5 14  037 Æ-3168-S-01; A-2, basalt flake (close-up). Down 

5 14  038 Æ-3168-S-01; A-1, chalcedony flake (close-up). Down 

5 14  039 Æ-3168-S-01; A-1, chalcedony flake (close-up). Down 

5 14  040 Æ-3168-S-01; A-1, chalcedony flake (close-up). Down 

5 14  041 Æ-3168-S-01; A-1, chalcedony flake (close-up). Down 

5 14  042 Æ-3168-S-01; A-1, chalcedony flake (close-up). Down 

5 14  043 Æ-3168-S-01; A-1, chalcedony flake (close-up). Down 

5 14  044 Æ-3168-S-01; A-1, chalcedony flake (close-up). Down 
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State of California — The Resources Agency    Primary #   P-36-028599 
DEPARTMENT OF PARKS AND RECREATION    HRI #   
PRIMARY RECORD      Trinomial   CA-SBR-28599H  
         NRHP Status Code 
    Other Listings         
    Review Code    Reviewer   Date 
    *Resource Name or #:  Æ-3168-S-02 
Page  1  of  9 
 
P1. Other Identifier:  
P2. Location:   a.  County   San Bernardino    Not for Publication   Unrestricted 
 b.  USGS 7.5′ Quad   Wild Crossing, CA   Date 1973, photorevised 1993 
  T 9 N;  R  4 W;  SE ¼  of  SE ¼ of Sec  33;   S.B.B.M. 

Elevation:  2,496 feet above mean sea level 
 c.  Address: None City     Zip   

 d.  Zone  11; NAD83 472710 mE/ 3853369   mN  
    

e.  Other Locational Data:   The cultural resource is located six miles northeast of Helendale on Lockheed Martin’s 
Helendale Radar Cross Section (RCS) testing range. The RCS is a high-security facility and pre-registration is 
required for access. From Helendale, travel northeast on National Trails Highway for 4.57 miles then turn left on 
Indian Trail. Take Indian Trail 2.7 miles to the gate at Lockheed Martin RCS facility. CA-SBR-28599H is situated 
0.1 miles east of an access road and approximately 50 meters east of the RCS test range.    

 
P3a. Description (Describe resource and its major elements.  Include design, materials, condition, alterations, 

size, setting, and boundaries):  Measuring approximately 40 x 20 feet, CA-SBR-28599H is a small historical 
refuse scatter dating to World War II. The site contains a main artifact concentration that measures 8 x 10 feet in 
area that contains metal cans, a razor shaving blade, metal wire, wooden crate fragments, and a plastic comb. The 
artifact concentration is surrounded by a low density scatter of historical refuse that contains bottle glass fragments, 
metal wire, and a penny.  

 
P3b. Resource Attributes (List all attributes and codes): AH 4: 
Trash Scatter. 
 
P4. Resources Present:  Building     Structure     Object    
 Site     District     Element of District     Other: 
 
P5. Photograph or Drawing:  (Photograph required for buildings, 
structures, and objects.)  Photolog P15_Helendale_081. Overview of main 
artifact concentration at Æ-3168-S-02, facing east. 
 
P6. Date Constructed/Age and Source:    Prehistoric   
   Historic        Both 
 
P7. Owner and Address: Lockheed Martin Helendale RCS Test 
Facility 
 
P8. Recorded by: Josh Smallwood, Applied EarthWorks, Inc., 3550 E. 
Florida Ave., Suite H, Hemet, CA   92544. 
 
P9. Date Recorded: May 14, 2015 

 
P10. Type of Survey:   Intensive   Reconnaissance   Other 

 Describe:   Intensive-level built-environment survey for CEQA compliance purposes 

 
P11. Report Citation: Tiffany Clark and Smallwood, Josh (2015) Cultural Resource Assessment for Lockheed 

Martin Corporation’s Proposed Radar Cross Section Test Range Expansion Project near Helendale, San 
Bernardino County, California. Applied Earthworks, Inc., Pasadena, CA. 

 
Attachments:     None      Location Map       Sketch Map    Continuation Sheet      Building, Structure, and Object 

Record        Archaeological Site Record      District Record      Linear Feature Record      Milling Station Record      
Rock Art Record     Artifact Record      Photograph Record        Other:   
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DEPARTMENT OF PARKS AND RECREATION    Trinomial   CA-SBR-28599H  
ARCHAEOLOGICAL SITE RECORD    
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A1. Dimensions:    a.  Length: 40 feet  x    b.  Width:  20 feet  

Method of Measurement:         Paced     Taped   Visual estimate    Other Trimble GPS 
  

Method of Determination (Check any that apply):    Artifacts    Features     Soil  Vegetation 
  Topography    Cut bank    Animal burrow    Excavation    Property boundary    Other (explain):  
  

Reliability of Determination:   High    Medium   Low    Explain:  Ground visibility is 
approximately 95%.    

  
Limitations (Check any that apply):     Restricted access    Paved/built over    Disturbances 

  Site limits incompletely defined      Other (Explain):  
 
A2. Depth:    None   Unknown Method of Determination:  No indication was found to 

suggest subsurface remains are present at the site.  
 
A3. Human Remains:       Present       Absent  Possible      Unknown (Explain):  None noted and 

presence is unlikely. 
 
A4. Features (Number, briefly describe, indicate size, list associated cultural constituents, and show location 

of each feature on sketch map):   None noted. 
 
A5. Cultural Constituents (Describe and quantify artifacts, ecofacts, cultural residues, etc., not associated 

with feature):  see Continuation Sheet 
 
A6. Were Specimens Collected?   No       Yes (If yes, attach Artifact Record or catalog and identify 

where specimens are curated.) 
 
A7. Site Condition:      Good      Fair   Poor   (Describe disturbances):  A number of artifacts in the 

scatter appear to have been moved from their original location and placed together to create a collector’s pile. 
 
A8. Nearest Water (Type, distance, and direction):  A manmade ditch is located approximately 5 m east of the site.  
 
A9. Elevation:   2,496 ft amsl. 
 
A10. Environmental Setting (Describe vegetation, fauna, soils, geology, landform, slope, aspect, exposure, 

etc., as appropriate):  CA-SBR-28599H is located on the relatively flat area of an alluvial fan surrounded by 
desert pavement. Vegetation community is composed of scattered creosote and low desert brush. 

 
A11. Historical Information (Note sources and provide full citations in Field A15 below): N/A 
 
A12. Age:  Prehistoric     Pre-Colonial (1500–1769)    Spanish/Mexican (1769–1848)    Early 

American (1848–1880)    Turn of century (1880–1914)      Early 20th century (1914–1945) 
  Post WWII (1945+)    Undetermined  Factual or estimated dates of occupation (explain):  

Temporally diagnostic artifacts indicate that the site dates to World War II (1942 to 1945).  
 

A13. Interpretations (Discuss scientific, interpretive, ethnic, and other values of site, if known):  CA-
SBR-28599H is a secondary refuse scatter that dates to World War II (1942-1945). The site is likely associated with 
military activities conducted at the Helendale Auxiliary Army Air Field No. 2, which was constructed in 1942. 
Many of the artifacts appear to be associated with eating and drinking activities (metal cans and glass bottle 
fragments) or personal hygiene (razor blade and comb). The larger metal containers recorded in the scatter are likely 
“M-Unit” (meat) or “B-Unit” (bread/desert) cans that represent the remains of military field rations. Known as C-
Ration cans, these containers measure 3” in diameter and 3 8/16” in height and were used by the military between 
1938 and 1958 (Koehler 1958). One of the bottoms of the cans is embossed “Packed/1 43”, indicating a 
manufacturer date of 1943 (see Figure 1 on Continuation Sheet). The low, squat, cylindrical metal coffee cans 
labeled “Pure/Soluble Coffee” would have contained an early form of instant coffee, which was included in each 
ration kit (Figure 2). A small wire key accompanied the ration kits and would have originally been attached to the  
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bottom of a C-Ration can (Figure 3). Other temporally diagnostic artifacts found at the site include a 1937 penny 
(Figure 4).  

 
CA-SBR-28599H does not appear to meet any of the criteria of the CRHR. While these artifacts may be associated 
with WWII era history and development of the region, there is no indication that this association is significant. The 
air field did not play a pivotal role in any historical events in U.S. Army or WWII history and it is also not an 
important part of any pattern of events in local, state, or national history. Mere association of the site with historic 
events is not enough to meet CRHR Criterion 1, in and of itself; the property’s specific association must be 
considered important as well. In addition, there is no indication that the remains are directly associated with the 
productive life of an important historical person (CRHR Criterion 2) or embody distinctive characteristics of a type, 
period, or method of construction, are an important work of a master architect, or possess high artistic value (CRHR 
Criterion 3). Finally, the site exhibits little data potential and appears to lack subsurface remains. Because CA-SBR-
28599H does not have the potential to yield important historical information, it is not recommended eligible under 
CRHR Criterion 4.  

 
A14. Remarks:   None. 
 
A15. References (Give full citations including the names and addresses of persons interviewed, if possible):  
  

Koehler, Franz. A. (1958). Special Rations for the Armed Forces: Army Operational Rations – A Historical 
Background. QMC Historical Studies, Historical Branch, Office of the Quartermaster General, Washington, D.C. 

 
A16. Photographs (List subjects, direction of view, and accession numbers or attach a Photograph Record): 

See Photograph Record attached. 
 
A17. Form Prepared by:  T. Clark                                      Date:  June 3, 2015 
 Affiliation and Address:   Applied EarthWorks, Inc., 133 N. San Gabriel Blvd., Suite 201, Pasadena, CA    

91107 
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Temporary Number/Resource Name:  Æ-3168-S-02 
Project Name:   Tetra Tech Lockheed Martin Helendale Facility Survey  Photographer:  Tetra Tech 
Image Type:   (bw) 35mm B&W film      (cp) 35mm Color Print film      (cs) 35mm Color Slide film 

 (df) Digital-Floppy disk    (dm) Digital-Memory flash card 
Camera Type and Model:    Nikon Coolpix  
Film Type and Speed:  SD card  Roll Number:   P15_Helendale 
Year:   2015  

 
Mo. 

 
Day 

 
Time 

 Frame/ 
File Name 

 
Subject/Description 

 
Facing 

5 14  60  Æ-3168-S-02; close-up of metal coffee tin Down 

5 14  61 Æ-3168-S-02; close-up of metal coffee tin Down 

5 14  62 Æ-3168-S-02; close-up of metal coffee tin Down 

5 14  63 Æ-3168-S-02; close-up of metal can Down 

5 14  64 Æ-3168-S-02; close-up of metal can Down 

5 14  65 Æ-3168-S-02; close-up of metal can Down 

5 14  66 Æ-3168-S-02; close-up of metal can Down 

5 14  67 Æ-3168-S-02; close-up of metal can Down 

5 14  68 Æ-3168-S-02; close-up of metal can Down 

5 14  69 Æ-3168-S-02; close-up of metal can Down 

5 14  70 Æ-3168-S-02; close-up of metal can Down 

5 14  71 Æ-3168-S-02; close-up of plastic comb handle (missing teeth) Down 

5 14  72 Æ-3168-S-02; close-up of plastic comb handle (missing teeth) Down 

5 14  73 Æ-3168-S-02; close-up of plastic comb handle and 1937 penny Down 

5 14  74 Æ-3168-S-02; close-up of plastic comb handle and 1937 penny Down 

5 14  75 Æ-3168-S-02; close-up of plastic comb handle, 1937 penny, and razor 
blade 

Down 

5 14  76 Æ-3168-S-02; close-up of metal razor blade Down 

5 14  77 Æ-3168-S-02; close-up of metal razor blade Down 

5 14  78 Æ-3168-S-02; close-up of plastic comb handle and 1937 penny Down 

5 14  79 Æ-3168-S-02; main artifact scatter Down 

5 14  80 Æ-3168-S-02; overview of artifact concentration East 

5 14  81 Æ-3168-S-02; overview of artifact concentration East 

5 14  82 Æ-3168-S-02; close-up of metal can tops Down 

5 14  83 Æ-3168-S-02; close-up of metal turn keys Down 
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Mo. 

 
Day 

 
Time 

 Frame/ 
File Name 

 
Subject/Description 

 
Facing 

5 14  84 Æ-3168-S-02; close-up of metal turn keys Down 

5 14  85 Æ-3168-S-02; close-up of buried metal can Down 

5 14  86 Æ-3168-S-02; close-up of metal cans Down 

5 14  87 Æ-3168-S-02; overview of artifact concentration North 

5 14  88 Æ-3168-S-02; close-up of metal can Down 

5 14  89 Æ-3168-S-02; close-up of metal can Down 

5 14  90 Æ-3168-S-02; close-up of metal can Down 

5 14  91 Æ-3168-S-02; close-up of metal can Down 

5 14  92 Æ-3168-S-02; close-up of amber bottle glass with maker’s marks Down 

5 14  93 Æ-3168-S-02; close-up of amber bottle glass with maker’s marks Down 

5 14  94 Æ-3168-S-02; close-up of amber bottle glass with maker’s marks Down 

5 14  95 Æ-3168-S-02; close-up of amber bottle glass with maker’s marks Down 

5 14  96 Æ-3168-S-02; close-up of amber bottle glass with maker’s marks Down 

5 14  97 Æ-3168-S-02; close-up of amber bottle glass with maker’s marks Down 

5 14  98 Æ-3168-S-02; close-up of metal can Down 

5 14  99 Æ-3168-S-02; close-up of metal can Down 

5 14  100 Æ-3168-S-02; close-up of artifact scatter Down 

5 14  101 Æ-3168-S-02; close-up of metal cans Down 

5 14  102 Æ-3168-S-02; close-up of metal can Down 

5 14  103 Æ-3168-S-02; close-up of metal can Down 

5 14  104 Æ-3168-S-02; close-up of metal can Down 

5 14  105 Æ-3168-S-02; close-up of metal can Down 

5 14  106 Æ-3168-S-02; close-up of artifact scatter South 

5 14  107 Æ-3168-S-02; overview of artifact concentration East 

5 14  108 Æ-3168-S-02; overview of artifact concentration East 

5 14  109 Æ-3168-S-02; overview of artifact concentration East 

5 14  110 Æ-3168-S-02; overview of artifact concentration East 

5 14  111 Æ-3168-S-02; overview of artifact concentration East 

5 14  112 Æ-3168-S-02; overview of artifact concentration East 

5 14  113 Æ-3168-S-02; overview of artifact concentration East 

5 14  114 Æ-3168-S-02; overview of artifact concentration East 

5 14  115 Æ-3168-S-02; overview of artifact concentration East 
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Recorded by: Josh Smallwood   Date May 15, 2015     Continuation    Update 

 
In-field Analysis of Historical Refuse Deposit Artifacts 
 
Artifact Type Count Notes 
Metal can turn key  5 Turn keys removed from metal can lids 
Metal can lid with attached 
turn key 4 

 
Metal coffee tin  3 

Rotary opened tin with internal friction top (top missing); 
Embossed “PURE/SOLUBLE COFFEE”; measures 3/4” height 
with a diameter of 2”  

Metal can top 15 Opened with a twist key can opener 
Metal crimped sanitary can 
body 7 Embossed “PACKED 1 43”; 3 8/16” tall and 3” in diameter  
Metal razor blade 1 

 Plastic comb 1 Yellow comb broken in three places; 4” in length 
Penny  6 Date 1937 
Wooden crate fragments 5 Wooden fragments that contain several round crate nails 
Metal wire  5 Wire of various lengths 

Bottle glass fragments 19 Fragments of an amber glass base made by the Owens Illinois 
Company 
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Recorded by: Josh Smallwood   Date May 15, 2015     Continuation    Update 
 

            
Figure 1. Bottom of C-Ration Metal Can.    Figure 2. Top of Can Embossed “Pure/Soluble Coffee” 
 
 
 

   
Figure 3. Metal Can Turn Keys.    Figure 4. Plastic Comb and 1937  Penny. 
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P1. Other Identifier:  
P2. Location:   a.  County   San Bernardino    Not for Publication   Unrestricted 
 b.  USGS 7.5′ Quad   Wild Crossing, CA   Date 1973, photorevised 1993 
  T 9 N;  R  4 W;  SW ¼  of  NW ¼ of Sec  34;   S.B.B.M. 

Elevation:  2,492 feet above mean sea level 
 c.  Address: None City     Zip   

 d.  Zone  11; NAD83 473256 mE/ 3854951   mN  
    

e.  Other Locational Data:   The cultural resource is located six miles northeast of Helendale on Lockheed Martin’s 
Helendale Radar Cross Section (RCS) testing range. The RCS is a high-security facility and pre-registration is 
required for access. From Helendale, travel northeast on National Trails Highway for 4.57 miles then turn left on 
Indian Trail. Take Indian Trail 2.7 miles to the gate at Lockheed Martin RCS facility. CA-SBR-28601H is situated 
approximately 80 m east of the RCS test range.    

 
P3a. Description (Describe resource and its major elements.  Include design, materials, condition, alterations, 

size, setting, and boundaries):  Measuring approximately 37 x 7 ft, CA-SBR-28601H is a historical refuse scatter 
consisting of mixed trash that dates between 1942 and 1956. The site contains a relatively small artifact 
concentration that measures 6 ft x 8 ft in area and includes bullet cartridges, flint, metal bottle caps and lids, bottle 
glass, ceramics, metal cans, brick, metal wire, concrete, nails, wood fragments, and tile. The artifact concentration is 
surrounded by a low density scatter of historical trash debris.  

 
P3b. Resource Attributes (List all attributes and codes):
 AH 4: Trash Scatter. 
 
P4. Resources Present:  Building     Structure     
Object     Site     District     Element of District     Other: 
 
P5. Photograph or Drawing:  (Photograph required for 
buildings, structures, and objects.)  Photolog P15_Helendale_136. 
Overview of main artifact concentration at Æ-3168-S-04, facing 
north. 
 

P6. Date Constructed/Age and Source:    Prehistoric     Historic        Both 
 
P7. Owner and Address: Lockheed Martin Helendale RCS Test Facility 
 
P8. Recorded by: Josh Smallwood, Applied EarthWorks, Inc., 3550 E. Florida Ave., Suite H, Hemet, CA   92544. 
 
P9. Date Recorded: May 15, 2015 

 
P10. Type of Survey:   Intensive   Reconnaissance   Other 

 Describe:   Intensive-level built-environment survey for CEQA compliance purposes 

 
P11. Report Citation: Tiffany Clark and Josh Smallwood (2015) Cultural Resource Assessment for Lockheed Martin 

Corporation’s Proposed Radar Cross Section Test Range Expansion Project near Helendale, San Bernardino 
County, California. Applied Earthworks, Inc., Pasadena, CA. 

 
Attachments:     None      Location Map       Sketch Map    Continuation Sheet      Building, Structure, and Object 

Record        Archaeological Site Record      District Record      Linear Feature Record      Milling Station Record      
Rock Art Record     Artifact Record      Photograph Record        Other:   
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A1. Dimensions:    a.  Length: 37 ft (NE-SW)  x    b.  Width:  7 ft (NW-SE) 

Method of Measurement:         Paced     Taped   Visual estimate    Other Trimble GPS 
  

Method of Determination (Check any that apply):    Artifacts    Features     Soil  Vegetation 
  Topography    Cut bank    Animal burrow    Excavation    Property boundary    Other (explain):  
  

Reliability of Determination:   High    Medium   Low    Explain:  Ground visibility is 
approximately 95%.    

  
Limitations (Check any that apply):     Restricted access    Paved/built over    Disturbances 

  Site limits incompletely defined      Other (Explain):  None. 
 
A2. Depth:    None   Unknown Method of Determination:  No indication was found to 

suggest subsurface remains may be present at the site.  
 
A3. Human Remains:       Present       Absent  Possible      Unknown (Explain):  None noted and 

presence is unlikely. 
 
A4. Features (Number, briefly describe, indicate size, list associated cultural constituents, and show location 

of each feature on sketch map):   None noted. 
 
A5. Cultural Constituents (Describe and quantify artifacts, ecofacts, cultural residues, etc., not associated 

with feature):  see Continuation Sheet 
 
A6. Were Specimens Collected?   No       Yes (If yes, attach Artifact Record or catalog and identify 

where specimens are curated.) 
 
A7. Site Condition:      Good     Fair   Poor   (Describe disturbances):  Site shows minimal signs of 

disturbance. 
 
A8. Nearest Water (Type, distance, and direction):  A manmade ditch is located approximately 5 m west of the site.  
 
A9. Elevation:   2,492 ft amsl. 
 
A10. Environmental Setting (Describe vegetation, fauna, soils, geology, landform, slope, aspect, exposure, 

etc., as appropriate):  CA-SBR-28601H is located on the relatively flat area of an alluvial fan. Vegetation 
community is composed of scattered creosote and low desert brush. 

 
A11. Historical Information (Note sources and provide full citations in Field A15 below): N/A 
 
A12. Age:  Prehistoric     Pre-Colonial (1500–1769)    Spanish/Mexican (1769–1848)    Early 

American (1848–1880)    Turn of century (1880–1914)     Early 20th century (1914–1945) 
  Post WWII (1945+)    Undetermined  Factual or estimated dates of occupation (explain):  

Temporally diagnostic artifacts indicate a mixed deposit with a date range of 1943 to 1956.  
 
A13. Interpretations (Discuss scientific, interpretive, ethnic, and other values of site, if known):  Æ-3168-S-04 

likely represents a mixed secondary refuse scatter comprising several unrelated episodes of trash deposition. Several 
bullet casings were identified in the scatter indicating that the area was used for target shooting. One of the bullet 
cartridges contains a St. Louis Ordnance Plant headstamp that dates between 1942 and 1944. This finding suggests 
that the cartridges may be associated with military activities conducted at the Helendale Auxiliary Army Air Field 
during World War II (WWII). 

 
Other artifacts in the scatter appear to be associated with construction-related activities (brick, concrete, wood, and 
tile fragments) or eating and drinking (glass bottle fragments, metal bottle caps and lids, metal cans, and ceramic 
whiteware). Maker’s marks found on several of the glass bottle bases indicate that these remains date between 1945 
and 1956. The origin (e.g., the original source where the objects were used before they were permanently discarded) 
of the artifacts that post-date WWII cannot be determined. It is possible that the remains may be associated with  
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activities conducted at the civilian Helendale air field in the late 1940s and early 1950s. A review of historical 
documents indicates that the refuse is likely not associated with homesteading activities as much of the area, 
including Section 34, T9N, R4W, was not patented until 1981 (Bureau of Land Management 2015). In addition, a 
review of the 1973 Wild Crossing 15’ USGS topographic map indicates that aside from the airfield and an 
associated building and road, there are no other buildings or structures in the immediate area of CA-SBR-28601H.  
 
CA-SBR-28601H does not appear to meet any of the criteria of the CRHR. Although some of the artifacts that 
comprise the site may be associated with U.S. Army air field development during WWII, the air field did not play a 
pivotal role in any historical events in U.S. Army or WWII history, and it is also not an important part of any pattern 
of events in local, state, or national history. While these artifacts may be associated with WWII era history and 
development of the region, there is no indication that this association is significant. Mere association with historic 
events is not enough to meet CRHR Criterion 1, in and of itself; the property’s specific association must be 
considered important as well. In addition, there is no indication that the remains are directly associated with the 
productive life of an important historical person (CRHR Criterion 2) or embody distinctive characteristics of a type, 
period, or method of construction, are an important work of a master architect, or possess high artistic value (CRHR 
Criterion 3). Finally, the data potential of the site is limited and the site appears to lack subsurface deposits. Because 
CA-SBR-28601H does not have the potential to yield important historical information, it is not recommended 
eligible under CRHR Criterion 4.  

 
A14. Remarks:   None. 
 
A15. References (Give full citations including the names and addresses of persons interviewed, if possible):  
 
Bureau of Land Management  

2015 General land Office Records (Electronic database). Found at: 
https://www.glorecords.blm.gov/search/default.aspx#searchTabIndex=0&searchByTypeIndex=2. 

A16. Photographs (List subjects, direction of view, and accession numbers or attach a Photograph Record): 
See Photograph Record attached. 

 
A17. Form Prepared by:  T. Clark                                      Date:  June 3, 2015 
 Affiliation and Address:   Applied EarthWorks, Inc., 133 N. San Gabriel Blvd., Suite 201, Pasadena, CA    

91107 
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Temporary Number/Resource Name:  Æ-3168-S-04 
Project Name:   Tetra Tech Lockheed Martin Helendale Facility Survey  Photographer:  Tetra Tech 
Image Type:   (bw) 35mm B&W film      (cp) 35mm Color Print film      (cs) 35mm Color Slide film 

 (df) Digital-Floppy disk    (dm) Digital-Memory flash card 
Camera Type and Model:    Nikon Coolpix  
Film Type and Speed:  SD card  Roll Number:   P15_Helendale 
Year:   2015  

 
Mo. 

 
Day 

 
Time 

 Frame/ 
File Name 

 
Subject/Description 

 
Facing 

5 15  128  Æ-3168-S-04; close-up of bullet cartridges Down 

5 15  129 Æ-3168-S-04; close-up of bullet and bullet cartridge Down 

5 15  130 Æ-3168-S-04; close-up of glass bottle base Down 

5 15  131 Æ-3168-S-04; close-up of Pepsi Bottle base Side 

5 15  132 Æ-3168-S-04; close-up of glass bottle base Down 

5 15  133 Æ-3168-S-04; close-up of amber bottle base. Down 

5 15  134 Æ-3168-S-04; close-up of metal peanut butter jar top. Down 

5 15  135 Æ-3168-S-04; close-up of bullet cartridge Down 

5 15  136 Æ-3168-S-04; overview of site. N/NW 
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In-field Analysis of Historical Refuse Deposit Artifacts 
 
Artifact Type Count Notes 
Bullet cartridges 7 One bullet cartridge is unspent 
Flint 2 

 Bottle glass - Amber 2 Bottle base 
Bottle glass – Colorless Pepsi 
bottle 6 Fragment with applied color label 
Bottle glass – Aqua Coke 
bottle 2 Bottle base 
Milk colored fragments 17 

 Metal bottle cap 4 
 Metal lid  1 Labeled “Oz Peanut Butter” 

Unidentified metal can 5 Crushed 
Ceramic whiteware  3 

 Plastic fragments 5 
 Miscellaneous metal fragments 8 Barrel hoops, metal scraps, automotive pieces, window screen 

Metal wire 8 
 Round head metal nails 27 Range in size from 1½” to 4” inches in length; U-shaped also 
present 

Brick fragment 10 
 Concrete fragments ~20 Mixed with gravel 

Wood fragments ~20 Fragments of wooden stakes with barbed wire 
Tile fragments 1 “Ramona Tile” yellow in color 
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P1. Other Identifier:  
P2. Location:   a.  County   San Bernardino    Not for Publication   Unrestricted 
 b.  USGS 7.5′ Quad   Wild Crossing, CA   Date 1973, photorevised 1993 
  T 9 N;  R  4 W;  SW ¼  of  SW ¼ of Sec  27;   S.B.B.M. 

Elevation:  2,479 feet above mean sea level 
 c.  Address: None City     Zip   

 d.  Zone  11; NAD83 473222 mE/ 3854960   mN  
    

e.  Other Locational Data:   The cultural resource is located six miles northeast of Helendale on Lockheed Martin’s 
Helendale Radar Cross Section (RCS) testing range. The RCS is a high-security facility and pre-registration is 
required for access. From Helendale, travel northeast on National Trails Highway for 4.57 miles then turn left on 
Indian Trail. Take Indian Trail 2.7 miles to the gate at Lockheed Martin RCS facility. CA-SBR-28602 is situated 
approximately 286 m north of the RCS test range.    

 
P3a. Description (Describe resource and its major elements.  Include design, materials, condition, alterations, 

size, setting, and boundaries):  Measuring 5 x 5 m, CA-SBR-28602 is a sparse lithic scatter consisting of two 
flaked stone artifacts (tested cobble and core fragment) and a granite anvil that is located on a patch of desert 
pavement that slopes down in the northwesterly direction. A northeast-to-southwest running dirt access road is 
located approximately 30 m west of the site.  

P3b. Resource Attributes (List all 
attributes and codes): AP 2: Lithic 
Scatter. 
 
P4. Resources Present:  
Building     Structure     Object     
Site     District     Element of District    
 Other: 
 
P5. Photograph or Drawing:  
(Photograph required for buildings, 
structures, and objects.)  Photolog 
P15_Helendale_149. Overview of Æ-3168-
S-05, facing northwest. 
 
P6. Date Constructed/Age and 
Source:   Prehistoric    Historic      
  Both 

P7. Owner and Address: Lockheed Martin Helendale RCS Test Facility 
 
P8. Recorded by: Josh Smallwood, Applied EarthWorks, Inc., 3550 E. Florida Ave., Suite H, Hemet, CA   92544. 
 
P9. Date Recorded: May 15, 2015 

 
P10. Type of Survey:   Intensive   Reconnaissance   Other 

 Describe:   Intensive-level built-environment survey for CEQA compliance purposes 

 
P11. Report Citation: Tiffany Clark and Josh Smallwood (2015) Cultural Resource Assessment for Lockheed Martin 

Corporation’s Proposed Radar Cross Section Test Range Expansion Project near Helendale, San Bernardino 
County, California. Applied Earthworks, Inc., Pasadena, CA. 

Attachments:     None      Location Map       Sketch Map      Continuation Sheet      Building, Structure, and Object 

Record        Archaeological Site Record      District Record      Linear Feature Record      Milling Station Record      
Rock Art Record     Artifact Record      Photograph Record        Other:   
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A1. Dimensions:    a.  Length: 5 m  x    b.  Width:  5 m  

Method of Measurement:         Paced     Taped   Visual estimate    Other Trimble GPS 
  

Method of Determination (Check any that apply):    Artifacts    Features     Soil  Vegetation 
  Topography    Cut bank    Animal burrow    Excavation    Property boundary    Other (explain):  
  

Reliability of Determination:   High    Medium   Low    Explain:  Ground visibility is 
approximately 95%.    

  
Limitations (Check any that apply):     Restricted access    Paved/built over    Disturbances 

  Site limits incompletely defined      Other (Explain):  None. 
 
A2. Depth:    None   Unknown Method of Determination:  Site is located on desert 

pavement and as such, it is unlikely that there are subsurface deposits associated with the site.  
 
A3. Human Remains:       Present       Absent  Possible      Unknown (Explain):  None noted and 

presence is unlikely. 
 
A4. Features (Number, briefly describe, indicate size, list associated cultural constituents, and show location 

of each feature on sketch map):   None noted. 
 
A5. Cultural Constituents (Describe and quantify artifacts, ecofacts, cultural residues, etc., not associated 

with feature):  Two flaked stone artifacts and an anvil were observed on the ground surface. A-1 is a tested 
chalcedony cobble that was split into two pieces and shows signs of bipolar reduction. The refitted cobble measures 
5.0 x 3.3 x by 4 cm. A-2 is a yellow-brown jasper core fragment that exhibits multiple flake scars and measures 4.2 
x 2.6 x 2.5 cm. A-3 is a granite anvil that is triangular in shape with a notched seat; the artifact measures 4.7 x 4.7 x 
3.2 cm. It is likely that the anvil was used to split A-1. 

 
A6. Were Specimens Collected?   No       Yes (If yes, attach Artifact Record or catalog and identify 

where specimens are curated.) 
 
A7. Site Condition:       Good       Fair   Poor   (Describe disturbances):  Evidence of off-highway vehicle 

use in the immediate area has disturbed portions of the desert pavement.  
 
A8. Nearest Water (Type, distance, and direction):  A small blue-lined drainage is located approximately 122 

meters to the northeast of the lithic scatter.  
 
A9. Elevation:   2,479 ft amsl. 
 
A10. Environmental Setting (Describe vegetation, fauna, soils, geology, landform, slope, aspect, exposure, 

etc., as appropriate):  CA-SBR-28602 is located on the slightly sloping surface of an old dissected alluvial fan. 
The site is situated on a patch of desert pavement.  Vegetation community is composed of scattered creosote and low 
desert brush. 

 
A11. Historical Information (Note sources and provide full citations in Field A15 below): N/A 
 
A12. Age:  Prehistoric     Pre-Colonial (1500–1769)    Spanish/Mexican (1769–1848)    Early 

American (1848–1880)    Turn of century (1880–1914)     Early 20th century (1914–1945) 
  Post WWII (1945+)    Undetermined  Factual or estimated dates of occupation (explain):   
 
A13. Interpretations (Discuss scientific, interpretive, ethnic, and other values of site, if known):  Artifacts appear 

indicative of lithic production and/or use activities. CA-SBR-28602 does not meet any of the criteria of the CRHR. 
It is not directly associated with an important historical event (CRHR Criterion 1), or directly associated with the 
productive life of an important historical person (CRHR Criterion 2); and it does not embody distinctive 
characteristics of a type, period, or method of construction, it is not an important work of a master architect, or 
possess high artistic value (CRHR Criterion 3). The site contains little to no potential for subsurface remains and  
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lacks data potential. Therefore, CA-SBR-28602 does not have the potential to yield important information and is not 
recommended eligible under CRHR Criterion 4.  

 
A14. Remarks:   None. 
 
A15. References (Give full citations including the names and addresses of persons interviewed, if possible): 

None. 
 
A16. Photographs (List subjects, direction of view, and accession numbers or attach a Photograph Record): 

See Photograph Record attached. 
 
A17. Form Prepared by:  T. Clark                                      Date:  June 3, 2015 
 Affiliation and Address:   Applied EarthWorks, Inc., 133 N. San Gabriel Blvd., Suite 201, Pasadena, CA    

91107 
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Temporary Number/Resource Name:  Æ-3168-S-05 
Project Name:   Tetra Tech Lockheed Martin Helendale Facility Survey  Photographer:  Tetra Tech 
Image Type:   (bw) 35mm B&W film      (cp) 35mm Color Print film      (cs) 35mm Color Slide film 

 (df) Digital-Floppy disk    (dm) Digital-Memory flash card 
Camera Type and Model:    Nikon Coolpix  
Film Type and Speed:  SD card  Roll Number:   P15_Helendale 
Year:   2015  

 
Mo. 

 
Day 

 
Time 

 Frame/ 
File Name 

 
Subject/Description 

 
Facing 

5 14  137  Æ-3168-S-05; A-1, tested chalcedony cobble (close-up). Down 

5 14  138 Æ-3168-S-05; A-1, tested chalcedony cobble (close-up). Down 

5 14  139 Æ-3168-S-05; A-1, tested chalcedony cobble (close-up of cortex). Down 

5 14  140 Æ-3168-S-05; A-1, tested chalcedony cobble (close-up of cortex). Down 

5 14  141 Æ-3168-S-05; A-2, jasper core fragment (close-up). Down 

5 14  142 Æ-3168-S-05; A-2, jasper core fragment (close-up). Down 

5 14  143 Æ-3168-S-05; A-2, jasper core fragment (close-up of cortex). Down 

5 14  144 Æ-3168-S-05; A-2, jasper core fragment (close-up). Down 

5 14  145 Æ-3168-S-05; A-3, granite anvil (close-up). Down 

5 14  146 Æ-3168-S-05; A-3, granite anvil (close-up). Down 

5 14  147 Æ-3168-S-01; A-1, tested chalcedony cobble refitted (close-up). Down 

5 14  148 Æ-3168-S-01; A-1, tested chalcedony cobble refitted (close-up). Down 

5 14  149 Æ-3168-S-05; site overview NW 
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State of California — The Resources Agency    Primary #   P-36-028603 
DEPARTMENT OF PARKS AND RECREATION    HRI #   
PRIMARY RECORD      Trinomial   CA-SBR-28603H 
         NRHP Status Code 
    Other Listings         
    Review Code    Reviewer   Date 
    *Resource Name or #:  Æ-3168-S-06 
Page  1  of  8 
 
P1. Other Identifier:  
P2. Location:   a.  County   San Bernardino    Not for Publication   Unrestricted 
 b.  USGS 7.5′ Quad   Wild Crossing, CA   Date 1973, photorevised 1993 
  T 9 N;  R  4 W;  SW ¼  of  SW ¼ of Sec  27;   S.B.B.M. 

Elevation:  2,479 feet above mean sea level 
 c.  Address: None City     Zip   

 d.  Zone  11; NAD83 473333 mE/ 3854787   mN  
    

e.  Other Locational Data:   The cultural resource is located six miles northeast of Helendale on Lockheed Martin’s 
Helendale Radar Cross Section (RCS) testing range. The RCS is a high-security facility and pre-registration is 
required for access. From Helendale, travel northeast on National Trails Highway for 4.57 miles then turn left on 
Indian Trail. Take Indian Trail 2.7 miles to the gate at Lockheed Martin RCS facility. CA-SBR-28603H is situated 
approximately 150 m north of the RCS test range.    

 
P3a. Description (Describe resource and its major elements.  Include design, materials, condition, alterations, 

size, setting, and boundaries):  Measuring approximately 30 ft x 20 ft, CA-SBR-28603H is a historical refuse 
scatter consisting of metal cans, bricks, wire, glass bottle fragments, automotive parts, a paint brush handle, an 
electrical box, and milled wood fragments that dates to the 1960s. The scatter is located within a disturbed area 
characterized by excavated pits and spoils piles of redeposited native sediment and desert pavement. 

 
P3b. Resource Attributes (List all attributes and 
codes): AH 4: Trash Scatter. 
 
P4. Resources Present:  Building     
Structure     Object     Site     District     
Element of District     Other: 
 
P5. Photograph or Drawing:  (Photograph 
required for buildings, structures, and objects.)  
Photolog P15_Helendale_163. Overview of main artifact 
concentration at Æ-3168-S-06, facing south. 
 
P6. Date Constructed/Age and Source:  
   Prehistoric     Historic        Both 
P7. Owner and Address: Lockheed Martin 
Helendale RCS Test Facility 
 

P8. Recorded by: Josh Smallwood, Applied EarthWorks, Inc., 3550 E. Florida Ave., Suite H, Hemet, CA   92544. 
 
P9. Date Recorded: May 15, 2015 

 
P10. Type of Survey:   Intensive   Reconnaissance   Other 

 Describe:   Intensive-level built-environment survey for CEQA compliance purposes 

 
P11. Report Citation: Tiffany Clark and Josh Smallwood (2015) Cultural Resource Assessment for Lockheed Martin 

Corporation’s Proposed Radar Cross Section Test Range Expansion Project near Helendale, San Bernardino 
County, California. Applied Earthworks, Inc., Pasadena, CA. 

 
Attachments:     None      Location Map       Sketch Map    Continuation Sheet      Building, Structure, and Object 

Record        Archaeological Site Record      District Record      Linear Feature Record      Milling Station Record      
Rock Art Record     Artifact Record      Photograph Record        Other:   



State of California — The Resources Agency    Primary #   P-36-028603 
DEPARTMENT OF PARKS AND RECREATION    Trinomial   CA-SBR-28603H 
ARCHAEOLOGICAL SITE RECORD    
Page  2  of  8      *Resource Name or #   Æ-3168-S-06 
 
A1. Dimensions:    a.  Length: 30 ft (E-W)  x    b.  Width:  20 ft (N-S) 

Method of Measurement:         Paced     Taped   Visual estimate    Other Trimble GPS 
  

Method of Determination (Check any that apply):    Artifacts    Features     Soil  Vegetation 
  Topography    Cut bank    Animal burrow    Excavation    Property boundary    Other (explain):  
  

Reliability of Determination:   High    Medium   Low    Explain:  Ground visibility is 
approximately 90%.    

  
Limitations (Check any that apply):     Restricted access    Paved/built over    Disturbances 

  Site limits incompletely defined      Other (Explain):  None. 
 
A2. Depth:    None   Unknown Method of Determination:  No indication was found to 

suggest subsurface remains may be present at the site.  
 
A3. Human Remains:       Present       Absent  Possible      Unknown (Explain):  None noted and 

presence is unlikely. 
 
A4. Features (Number, briefly describe, indicate size, list associated cultural constituents, and show location 

of each feature on sketch map):   None noted. 
 
A5. Cultural Constituents (Describe and quantify artifacts, ecofacts, cultural residues, etc., not associated 

with feature):  see Continuation Sheet 
 
A6. Were Specimens Collected?   No       Yes (If yes, attach Artifact Record or catalog and identify 

where specimens are curated.) 
 
A7. Site Condition:       Good       Fair   Poor   (Describe disturbances):  Site is located within a disturbed 

area characterized by excavated pits and associated spoils pile consisting of redeposited native sediments and desert 
pavements. The placement of historical artifacts on top of the spoils piles suggests that the deposition of the refuse 
post-dates the ground disturbing activities.  

 
A8. Nearest Water (Type, distance, and direction):  A small ephemeral drainage is located approximately 70 feet to 

the east of the historical trash deposit.  
 
A9. Elevation:   2,486 ft amsl. 
 
A10. Environmental Setting (Describe vegetation, fauna, soils, geology, landform, slope, aspect, exposure, 

etc., as appropriate):  CA-SBR-28603H is located on the slightly sloping surface of an old dissected alluvial fan. 
Vegetation community is composed of scattered creosote and low desert brush. 

 
A11. Historical Information (Note sources and provide full citations in Field A15 below): N/A 
 
A12. Age:  Prehistoric     Pre-Colonial (1500–1769)    Spanish/Mexican (1769–1848)    Early 

American (1848–1880)    Turn of century (1880–1914)     Early 20th century (1914–1945) 
  Post WWII (1945+)    Undetermined  Factual or estimated dates of occupation (explain):  

1960-1968 based on the presence of bimetal pop top can with keyhole pull tabs (1963-1965) and a Hatcher Glass 
Manufacturing Company glass bottle base with a 1968 date. 

 
A13. Interpretations (Discuss scientific, interpretive, ethnic, and other values of site, if known):  Artifacts that 

comprise CA-SBR-28603H likely represent secondary refuse deposit dating to the 1960s. The majority of the 
remains (metal food cans and glass bottle fragments) are associated with eating or drinking activities. Construction-
related debris was also fairly common with numerous brick fragments, milled wood, an electrical box, and a paint 
brush handle. The origin of the artifacts (e.g., the original source where the objects were used before they were 
permanently discarded) that comprise CA-SBR-28603H cannot be determined. The Helendale airfield appears to 
have been closed to the public in the early 1960s (Freeman 2015). As such, it is unlikely that the remains are  

 



State of California — The Resources Agency    Primary #  P-36-028603 
DEPARTMENT OF PARKS AND RECREATION    Trinomial  CA-SBR-28603H 
ARCHAEOLOGICAL SITE RECORD    
Page  4  of  8      *Resource Name or #   Æ-3168-S-06 
 

associated with aviation activities in the area. In addition, a review of historical documents found that the area was 
not subject to homesteading activities. Specifically, the Bureau of Land Management’s (BLM) General Land Office 
patent records indicate that much of the land in the immediate area of CA-SBR-28603H was not patented until 1981, 
when Sections 27, 28, 32, 34, 35, T9N, R4W and Sections 3 and 4, T8N, T4W were granted to the Southern Pacific 
Land Company as part of a land exchange with the BLM (2015). A review of the 1973 Wild Crossing 15’ USGS 
topographic map indicates that aside from the airfield and an associated building and road, there are no other 
buildings or structures in the immediate area of CA-SBR-28603H. Taken together, these findings suggest that the 
CA-SBR-28603H represents an isolated secondary refuse deposit of unknown association. 
 
CA-SBR-28603H does not appear to meet any of the criteria of the CRHR. It is not directly associated with an 
important historical event (CRHR Criterion 1), or directly associated with the productive life of an important 
historical person (CRHR Criterion 2); and it does not embody distinctive characteristics of a type, period, or method 
of construction, is not an important work of a master architect, or possess high artistic value (CRHR Criterion 3). 
Finally, the data potential of the site is limited and the site appears to lack subsurface deposits. Because CA-SBR-
28603H  does not have the potential to yield important historical information, it is not recommended eligible under 
CRHR Criterion 4.  

 
A14. Remarks:   None. 
 
A15. References (Give full citations including the names and addresses of persons interviewed, if possible):  
 
Bureau of Land Management  

2015 General land Office Records (Electronic database). Found at: 
https://www.glorecords.blm.gov/search/default.aspx#searchTabIndex=0&searchByTypeIndex=2. 

Freeman, Paul  
2015 Helendale Auxiliary Air Field No. 2. 

Found at: http://www.airfields-freeman.com/CA/Airfields_CA_PalmdaleN.htm. 
 
 
A16. Photographs (List subjects, direction of view, and accession numbers or attach a Photograph Record): 

See Photograph Record attached. 
 
A17. Form Prepared by:  T. Clark                                      Date:  June 3, 2015 
 Affiliation and Address:   Applied EarthWorks, Inc., 133 N. San Gabriel Blvd., Suite 201, Pasadena, CA    

91107 
 

http://www.airfields-freeman.com/CA/Airfields_CA_PalmdaleN.htm
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PHOTOGRAPH RECORD 
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Temporary Number/Resource Name:  Æ-3168-S-06 
Project Name:   Tetra Tech Lockheed Martin Helendale Facility Survey  Photographer:  Tetra Tech 
Image Type:   (bw) 35mm B&W film      (cp) 35mm Color Print film      (cs) 35mm Color Slide film 

 (df) Digital-Floppy disk    (dm) Digital-Memory flash card 
Camera Type and Model:    Nikon Coolpix  
Film Type and Speed:  SD card  Roll Number:   P15_Helendale 
Year:   2015  

 
Mo. 

 
Day 

 
Time 

 Frame/ 
File Name 

 
Subject/Description 

 
Facing 

5 15  160  Æ-3168-S-06; overview of artifact concentration showing nearby 
spoils piles. 

N 

5 15  161 Æ-3168-S-06; close-up of artifact concentration. Down 

5 15  162 Æ-3168-S-06; overview of artifact concentration showing nearby 
spoils piles. 

N 

5 15  163 Æ-3168-S-06; overview of artifact concentration  S 
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DEPARTMENT OF PARKS AND RECREATION   HRI #        
CONTINUATION SHEET    Trinomial  CA-SBR-28603H    

Page 6  of 8       Resource Name or #  Æ-3168-S-06 
 

Recorded by: Josh Smallwood   Date May 15, 2015     Continuation    Update 

 
In-field Analysis of Historical Refuse Deposit Artifacts 
 
Artifact Type Count Notes 
Pop-top bimetal can 17 Pull tab beverage cans 
Sanitary ribbed metal can ~24 Rotary opened; various sizes 
Sardine metal can 1 

 Hole-in-top can 1 Ice-picked opened; 4" tall, 2 15/16" diameter 
Metal oil can 2 1 quart in size 
Metal milk can 2 knife-opened; 2 3/8" tall, 2 1/2 " in diameter 
Metal food cans 3 one "Grapefruit juice" label 
Unidentified metal can 5 Crushed 

Bottle glass - Colorless 2 
Condiment jar base "2783-B/15 RF 78/8 B"; bottle base 
"Merrell/2340/16/Cepacol" 

Bottle glass - Amber 2 
Beer bottle base "69"; pint bottle base with the Thatcher Glass 
Manufacturing Company Maker’s Mark "5/25/12" "68" 

Bottle glass - Blue & Colorless 10 
 Brick Fragment 114 wall fragments 

Paint brush handle 1 3" in length 
Milled wood fragments ~15 

 Metal electrical box 1 
 

Miscellaneous metal wire 
>20 

pieces Bailing wire; barbed wire; clothes hanger 
Automotive parts 
(miscellaneous) 4 1 part labeled "Colder →" 
Brick Fragment 114 wall fragments 
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State of California — The Resources Agency    Primary # P-36-028595 
DEPARTMENT OF PARKS AND RECREATION    HRI #   
PRIMARY RECORD      Trinomial  

         NRHP Status Code   6Z 
    Other Listings         
    Review Code    Reviewer   Date 
    Resource Name or #:   Æ-3168-ISO-03 
Page  1  of  4  
P1. Other Identifier:  Bureau of Land Management, U.S. Cadastral Survey Marker 
P2. Location:   a.  County   San Bernardino    Not for Publication   Unrestricted 
 b.  USGS 7.5′ Quad   Wild Crossing, CA   Date 1973, photorevised 1993 
  T 9 N;  R  4 W; NE ¼  of  NE ¼ of Sec  33; San Bernardino B.M. 

Elevation:  2,480 feet above mean sea level 
 c.  Address: None City     Zip   

 d.  Zone  11; NAD83 473103 mE/ 3854752   mN  
    

e.  Other Locational Data:   The cultural resource is located six miles northeast of Helendale on Lockheed Martin’s 
Helendale Radar Cross Section (RCS) testing range. The RCS is a high-security facility and pre-registration is required 
for access. From Helendale, travel northeast on National Trails Highway for 4.57 miles then turn left on Indian Trail. 
Take Indian Trail 2.7 miles to the gate at Lockheed Martin RCS facility. P-36-028595 is situated 200 ft north of the RCS 
test range.    

 
P3a. Description:  This Bureau of Land Management, U.S. Cadastral Survey marker consists of a brass disk (3¼ inch in 

diameter) that extends three inches about the ground surface. The disk reads, “U.S. Cadastral Survey/ Bureau of 
Reclamation/ Penalty $250 For Removal” and is used to demarcate the corner of Section 27, 28, 33, and 34, Township 9 
North, Range 4 West. The disk is stamped with a date of 1959. A 46 inch long metal pipe sticking vertically out of the 
ground is located next to the survey marker.   

 
P3b. Resource Attributes:      HP 39: Other; survey marker 
 
P4. Resources Present:  Building     Structure     Object    Site     District     Element of District      Other:  

 

P5. Photograph or Drawing:  See Continuation Sheet. 
 
P6. Date Constructed/Age and Source:    Prehistoric    Historic    Both 

 

P7. Owner and Address: Lockheed Martin Helendale RCS Test Facility 
 
P8. Recorded by: Josh Smallwood, Applied EarthWorks, Inc., 3550 E. Florida Ave., Suite H, Hemet, CA   92544. 
 
P9. Date Recorded: May 15, 2015 

 
P10. Type of Survey:   Intensive    Reconnaissance    Other 

 Describe:   Intensive-level built-environment survey for CEQA compliance purposes 

 
P11. Report Citation: Tiffany Clark and Josh Smallwood (2015) Cultural Resource Assessment for Lockheed Martin 

Corporation’s Proposed Radar Cross Section Test Range Expansion Project near Helendale, San Bernardino 
County, California. Applied Earthworks, Inc., Pasadena, CA. 

 
Attachments:     None      Location Map      Sketch Map      Continuation Sheet      Building, Structure, and Object Record    

 Archaeological Site Record      District Record      Linear Feature Record      Milling Station Record      Rock Art Record     
Artifact Record     Photograph Record        Other:   
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DEPARTMENT OF PARKS AND RECREATION HRI #   

BUILDING, STRUCTURE, AND OBJECT RECORD 
Page 2 of 4  NRHP Status Code  6Z  

 Resource Name or #  Æ-3168-ISO-03 
 

B1. Historic Name:  Bureau of Land Management, U.S. Cadastral Survey Marker   B2. Common Name:  same  
B3. Original Use:  survey marker  

B4.  Present Use:  same    
B5. Architectural Style:  brass disk with an associated 46 inch-long metal pipe sticking vertical out of ground  
B6. Construction History:  This survey marker was placed at this location in 1959 as indicated by the date stamp on its 

brass disk.     
  
B7. Moved?   No   Yes   Unknown Date:          Original Location:  

B8. Related Features:  None  

B9a. Architect:  Bureau of Land Management  b. Builder:  Same  

B10. Significance:  Theme  Twentieth century survey markers  

 Area  Victor Valley  Period of Significance  None  

 Property Type  Survey marker  Applicable Criteria  None  

This Bureau of Land Management, U.S. Cadastral Survey Marker does not appear to be eligible for inclusion in the 
CRHR.  Survey and mapping benchmarks of this type are ubiquitous objects that are found scattered across the 
southern California desert regions and were used by surveyors to demarcate the boundaries of sections, townships, 
and ranges.  This particular survey marker is not a principal point of an important land survey; rather, it is just one of 
numerous similar survey markers located throughout the area.  In addition, this particular survey marker does not 
exhibit any architectural or engineering merits that would set it apart from the many similar survey markers in the 
region. There is no evidence that it is directly associated with any persons or events of recognized historical 
significance (CRHR Criterion 1 and 2); represents the work of a prominent architect, designer, or builder, or 
qualifies as an important example of its type, period, region, or method of construction (CRHR Criterion 3); and it 
does not have the potential to yield any information important to the study of our local, state, or national history 
(CRHR Criterion 4).   

  

B11. Additional Resource Attributes:  

 
B12. References:  
 
B13. Remarks: 

B14. Evaluator:  Josh Smallwood  

 Date of Evaluation:  June 15, 2015  

 



 
State of California--The Resources Agency   Primary #  P-36-028595 
DEPARTMENT OF PARKS AND RECREATION   HRI #        
CONTINUATION SHEET    Trinomial      

Page 3  of 4    Resource Name or #  Æ-3168-ISO-03 
 

Recorded by: Josh Smallwood   Date June 15, 2015     Continuation    Update 

 

 
 

 

  
Figure 1. Top view of the Brass Disk of the U.S. Cadastral Survey marker.   
 

 
Figure 2. U.S. Cadastral Survey marker with associated metal pipe, facing north. 
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State of California--The Resources Agency  Primary #  P-36-028600 
DEPARTMENT OF PARKS AND RECREATION  HRI #     

PRIMARY RECORD Trinomial     

 NRHP Status Code  6Z  

 Other Listings     

 Review Code        Reviewer             Date     

Page 1 of 11  Resource Name or #     Helendale Auxiliary Army Air Field  
 
P1. Other Identifier:    

P2. Location:   a. County San Bernardino  Not for Publication  Unrestricted 
  b. USGS 7.5' Quad Wild Crossing, Calif. (1973 photo-revised 1993)  

 Section 33, T9N, R4W, S.B.B.M.  
  Elevation:  2,500 feet above mean sea level  

 c. Address  none   City  near Helendale   Zip  92342 
 d. UTM:  Zone 11;  East point of triangle: 472,794 mE  / 3,853,998 mN 
   Northwest point of triangle: 471,789 mE  / 3,854,707 mN 
   Southwest point of triangle: 471,780 mE  / 3,853,345 mN 
  UTM Derivation:  USGS Quad  GPS; Google Earth NAD 1983 

e. Other Locational Data: The former Helendale Auxiliary Army Air Field No. 2, also known as Helendale 
Auxiliary Airport, is located six miles northeast of Helendale on Lockheed Martin’s Helendale Radar Cross 
Section (RCS) testing range. The RCS is a high-security facility and pre-registration is required for access. 
From Helendale, travel northeast on National Trails Highway for 4.57 miles then turn left on Indian Trail. Take 
Indian Trail 2.7 miles to the gate at Lockheed Martin RCS facility. The Helendale Auxiliary Army Air Field 
No. 2 is situated immediately adjacent to the northwest edge of the RCS test range.    

 
P3a. Description: The Helendale Auxiliary Army Air Field No. 2 was constructed in 1942 as Number 2 of four satellite 

Army air fields serving the Victorville Army Air Field (Brooks 2012; Freeman 2015). The other three auxiliary air 
fields were Hawes Auxiliary Air Field (No. 1; 23 miles north of Adelanto), Mirage Auxiliary Air Field (No. 3; 3 
miles west of El Mirage), and Grey Butte Auxiliary Air Field (No. 4; 25 miles east of Palmdale).  Each of these 
auxiliary air fields was nearly identical in design, comprising four landing strips in a triangular configuration which 
allowed for multiple landings and variable wind direction (see Figure 1 on the Continuation Sheet). The triangle 
configuration was common among U.S. Army Air Fields of World War Two (WWII) (Brooks 2012). Victorville 
Army Air Field (VAAF), located 8 miles northwest of central Victorville, was established in July 1941 as part of the 
build-up of Army air fields across the nation in preparation for WWII. VAAF provided Primary, Basic and 
Advanced (both single and multi-engine) pilot training under the Army Air Force Flying Training Command. The 
VAAF was closed at the end of WWII but was activated again as a training base for the United States Air Force in 
1950 and renamed George Air Force Base. 

 
According to Freeman (2015), the 1944 US Army/Navy Directory of air fields described the Helendale Auxiliary 
Army Air Field as having a 5,600-ft-long hard-surface runway. The air field continued to operate as an Army 
auxiliary landing strip until the end of WWII, at which time it was converted to a private civilian air field. A USGS 
aerial photograph dated June 1, 1952 depicted the air field as having four asphalt-paved runways in a triangular 
configuration (Freeman 2015).  Similarly, the USGS topographic quadrangle based on the 1952 aerial photograph 
depicts the same design and configuration (USGS 1956) (see Figure 2 on continuation sheet). By 1962 it was listed 
in the AOPA (Aircraft Owners and Pilots Association) Airport Directory as a 3,600-ft-long paved runway closed to 
the public (Freeman 2015). The 1967 Sectional Chart lists the air field as having four runways, with the longest 
being a 4,459-ft-long asphalt-paved strip, but also indicates that pilots should land at their own risk.  A USGS map 
dated 1973 indicates the air field was relatively unchanged (USGS 1973). However, by the time of the 1993 revision 
the air field was not depicted by USGS and its location was replaced with the current configuration of the Lockheed 
Martin RCS facility and single landing strip (USGS 1993).  According to Brooks (2012), the four landing strips 
originally measured 4,911x150 ft (N/S strip), 5,600 x 150 ft (ENE/WSW strip), 4,921x150 ft (E/W strip), and 
5,502x150 ft (WNW/ESE strip), and bituminous (paved with asphalt). Current satellite imagery reveals that the 
majority of the former Helendale Auxiliary Army Air Field still exists, although the eastern point of the triangle was 
obliterated by construction of the Lockheed Martin RCS test facility in 1982–1983, and the southern runway has 
been repaved and restriped for use by the RCS test facility. Ground-inspection of the former air field reveals that the 
other three landing strips are not paved, but covered in compact gravel. Most of their surface is overgrown with 
brush, weeds, and short desert grasses. The maximum extent of any of these four runways measures 3,800 ft long, 
with an additional 1,000 ft of graded surface at their far west end, for a total length of 4,800 ft. Photographs of the 
current condition of the runways were taken on May 14, 2015 to document their appearance, design, and  
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construction (see Figures 3 through 5 on the attached Continuation Sheets).  Satellite imagery was used to create a 
Sketch Map of the air field. 

 
P3b. Resource Attributes: HP11. Engineering structure; HP34. Military property  
  

P4. Resources Present:  Building    Structure    Object    Site    District    Element of District    Other:  
 
P5a. Photograph or Drawing   See attached Continuation sheets for photographs 
 
P5b. Description of Photo: Photographs taken on May 14, 2015. 
 
P6. Date Constructed/Age of Sources:     Prehistoric      Historic       Both   
 
P7. Owner and Address:  Lockheed Martin Helendale RCS Test Facility 
 
P8. Recorded by:  Josh Smallwood, Applied EarthWorks, Inc., 3550 E. Florida Avenue, Suite H, Hemet, CA 92544 
 
P9.  Date Recorded: May 14, 2015  

 
P10.  Survey Type: Intensive level survey for CEQA compliance 
 
P11. Report Citation: Tiffany Clark and Josh Smallwood (2015) Cultural Resource Assessment for Lockheed 

Martin Corporation’s Proposed Radar Cross Section Test Range Expansion Project near Helendale, San 
Bernardino County, California. Applied Earthworks, Inc., Pasadena, CA. 

 
 
Attachments:     None      Location Map      Sketch Map      Continuation Sheet        Building, Structure, and Object 
Record     Archaeological Record      District Record      Linear Feature Record      Milling Station Record      Rock Art 
Record     Artifact Record     Photograph Record        Other:  
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B1. Historic Name:  Helendale Auxiliary Army Air Field (Victorville AAF Auxiliary No. 2)  
B2.  Common Name: Helendale Airport  

B3. Original Use:  landing strip  
B4.  Present Use:  landing strip (private) 
 
B5. Architectural Style:  four hard-surface runways in a triangular configuration  
 
B6. Construction History: Constructed by U.S. Army in 1942 as an auxiliary air field to Victorville Army Air Field. It 

was converted to a private civilian air field at the end of WWII. By 1983, all but the southernmost landing strip had 
been abandoned, and the air field was incorporated into the Lockheed Martin RCS test range.  

 
B7. Moved?  No  Yes  Unknown Date:          Original Location: 
 
B8. Related Features:  None 
 

B9a. Architect:  Unknown   b. Builder:  U.S. Army Air Force 
 

B10. Significance:  Theme   WWII-era U.S. Army Air Fields 
 Area  Victorville, Mohave Desert, San Bernardino County 
 Period of Significance  1942–1945 
 Property Type  U.S. Army air field Applicable Criteria  None 
  

The Helendale Auxiliary Army Air Field was No. 2 of four auxiliary air fields serving the Victorville Army Air 
Field. Historical background research has indicated that the Helendale Auxiliary Army Air Field never achieved any 
prominence as a U.S. Army air field, nor as a civilian air field throughout the historic period. As such, it does not 
appear to meet any of the criteria of the CRHR. It is not directly associated with an important historical event 
(CRHR Criterion 1), or directly associated with the productive life of an important historical person (CRHR 
Criterion 2); it does not embody distinctive characteristics of a type, period, or method of construction, is not an 
important work of a master architect, or possess high artistic value (CRHR Criterion 3); and it does not possess data 
potential important to the study of our local, state, or national history (CRHR Criterion 4), as explained in further 
detail below.  
 
CRHR Criterion 1: No information has been found to suggest that the Helendale Auxiliary Army Air Field is 
directly associated with any historical events of importance in local, state, or national history under CRHR Criterion 
1. The air field was constructed by U.S. Army in 1942 as an auxiliary air field to Victorville Army Air Field. It was 
converted to a private civilian air field at the end of WWII. By 1983, all but the southernmost landing strip had been 
abandoned, and the air field was incorporated into the Lockheed Martin RCS test range. The air field is associated 
with U.S. Army air field development during WWII, but it did not play a pivotal role in any historical events in U.S. 
Army or WWII history, and it is also not an important part of any pattern of events in local, state, or national history. 
While the Helendale Auxiliary Army Air Field is associated with the WWII era history and development of the 
region, there is no indication that association is significant. Mere association with historic events is not enough to 
meet CRHR Criterion 1, in and of itself; the property’s specific association must be considered important as well.      
 
CRHR Criterion 2: No information has been found to suggest that the Helendale Auxiliary Army Air Field is 
directly associated with the productive life of an historical person of importance in local, state, or national history 
under CRHR Criterion 2.     
 
CRHR Criterion 3: No information has been found to suggest that the Helendale Auxiliary Army Air Field is an 
important example of WWII era auxiliary air fields. The triangle design of the air field was of standard design and 
construction among WWII era U.S. Army auxiliary air fields; with two, three, or four runways routinely paved, with 
lengths spanning from 3,500 ft to over 5,000 ft (Brooks 2012).  The Helendale Auxiliary Army Air Field consists of 
four hard-surface runways in a triangular configuration. As an auxiliary air field, there were no apparent permanent 
buildings of any kind at this location. It served its purpose for three years and then was abandoned, later being used 
as a civilian landing strip.     
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B10. Significance (continued):   
 

As a U.S. Army air field of standard design and construction, the Helendale Auxiliary Army Air Field does not 
exhibit any special or unique architectural merits that would stand it apart from other U.S. Army air fields of that era 
found in the region, state, or the nation. Therefore, the Helendale Auxiliary Army Air Field does not appear to be 
eligible for CRHR Criterion 3 for any design or construction merits. 
 
CRHR Criterion 4: The Helendale Auxiliary Army Air Field does not appear to meet CRHR Criterion 4 for any 
potential to provide information important to the study of WWII era U.S. Army air fields. This criteria is typically 
reserved for archaeological resources, ruins, or rare built environment resources of which little is already known, 
and that are considered to be the sole source of historical data. The Helendale Auxiliary Army Air Field is unable to 
yield any information important to the study of U.S. Army air fields of similar vintage in local, state, or national 
history. The Helendale Auxiliary Army Air Field is not the primary source of information, but rather, the physical 
manifestation of the knowledge and practice of a construction technique, which has been widely applied to air fields 
throughout southern California and the nation. Thus, Helendale Auxiliary Army Air Field does not provide any 
important information or data potential that would meet CRHR Criterion 4.  

 
 
B11. Additional Resource Attributes: (List attributes and codes)    
 
B12. References:  

 
Brooks, David  

2012 Military Air Fields in WW2, 1941-1945. 
Found at: http://www.airfieldsdatabase.com/WW2/WW2.htm. 

 
Freeman, Paul  

2015 Helendale Auxiliary Air Field No. 2. 
Found at: http://www.airfields-freeman.com/CA/Airfields_CA_PalmdaleN.htm. 

 
USGS (U.S. Geological Survey) 

1956 Hawes, Calif. 15-minute topographic quadrangle (1:62,500), aerial photographs taken 1952. 
1973 Wild Crossing, Calif. 7.5-minute topographic quadrangle (1:24,000), aerial photographs taken 1972; 

field-checked 1973.  
 
B13. Remarks: 
 
B14. Evaluator:  Josh Smallwood, M.A., RPA 
  Applied EarthWorks, Inc. 
  3550 E. Florida Avenue, Suite I, 
  Hemet, CA 92544  
  
 Date of Evaluation:  May 22, 2015 

http://www.airfieldsdatabase.com/WW2/WW2.htm
http://www.airfields-freeman.com/CA/Airfields_CA_PalmdaleN.htm
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Figure 1. A U.S. Army Air Force aerial photograph of the Helendale Auxiliary Army Air Field dated 25 July 1943 
(from Brooks 2012). 
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Figure 2. A USGS aerial photograph of the Helendale Auxiliary Army Air Field dated June 1, 1952 (Freeman 2015). 



 

State of California--The Resources Agency Primary #  P-36-028600 
DEPARTMENT OF PARKS AND RECREATION   HRI #        
CONTINUATION SHEET    Trinomial       

Page 7  of 11       Resource Name or #  Helendale Auxiliary Army Air Field 
 

Recorded by: Josh Smallwood   Date May 14, 2015     Continuation    Update 

 
 
Figure 3. View along stretch of the southwest-northeast runway (view to the southwest; photograph taken May 14, 
2015).   
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Figure 4. View along stretch of the east-west runway (view to the west; photograph taken May 14, 2015). 
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Figure 5. View along stretch of the northwest-southeast runway (view to the northwest; photograph taken May 14, 
2015). 
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         NRHP Status Code    
    Other Listings         
    Review Code    Reviewer   Date 
    Resource Name or #:   Æ-3168-ISO-01 
Page  1  of  2  
P1. Other Identifier:   
P2. Location:   a.  County   San Bernardino    Not for Publication   Unrestricted 
 b.  USGS 7.5′ Quad   Wild Crossing, CA   Date 1973, photorevised 1993 
  T 8 N;  R  4 W;  NE ¼  of  NE ¼ of Sec  4;   S.B.B.M. 

Elevation:  2,496 feet above mean sea level 
 c.  Address: None City     Zip   

 d.  Zone  11; NAD83 472703 mE/ 3853072   mN  
    

e.  Other Locational Data:   The cultural resource is located six miles northeast of Helendale on Lockheed Martin’s 
Helendale Radar Cross Section (RCS) testing range. The RCS is a high-security facility and pre-registration is required 
for access. From Helendale, travel northeast on National Trails Highway for 4.57 miles then turn left on Indian Trail. 
Take Indian Trail 2.7 miles to the gate at Lockheed Martin RCS facility. P-36-028593 is situated approximately 70m 
west of the RCS test range.    

 
P3a. Description:  P-36-028593 consists of a single primary chalcedony (mottled brown and yellow) flake measuring 5.5 X 

3.7 X 1.0 cm. The isolated artifact is not unique, unusual, rare, or otherwise exceptional. It lacks important associations 
and scientific data potential. As such, the isolated occurrence is recommended as ineligible for listing on the CRHR. 

 
P3b. Resource Attributes:      AP 16: Isolated Artifact 
 
P4. Resources Present:  Building     Structure     Object    Site     District     Element of District      Other: 

Isolated artifact (primary flake) 
 

P5. Photograph or Drawing:  Photolog P15_Helendale_018. Dorsal 
view of primary flake showing cortex. 
 
P6. Date Constructed/Age and Source:     Prehistoric 

   Historic    Both 
 

P7. Owner and Address: Lockheed Martin Helendale RCS Test 
Facility 
 
P8. Recorded by: Josh Smallwood, Applied EarthWorks, Inc., 
3550 E. Florida Ave., Suite H, Hemet, CA   92544. 
 
P9. Date Recorded: May 15, 2015 

 
P10. Type of Survey:   Intensive   Reconnaissance   Other 

 Describe:   Intensive-level built-environment survey for CEQA compliance purposes 

 
P11. Report Citation: Tiffany Clark and Josh Smallwood (2015) Cultural Resource Assessment for Lockheed Martin 

Corporation’s Proposed Radar Cross Section Test Range Expansion Project near Helendale, San Bernardino 
County, California. Applied Earthworks, Inc., Pasadena, CA. 

 
 
Attachments:     None      Location Map      Sketch Map      Continuation Sheet      Building, Structure, and Object Record    

 Archaeological Site Record      District Record      Linear Feature Record      Milling Station Record      Rock Art Record     
Artifact Record     Photograph Record        Other:   
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DEPARTMENT OF PARKS AND RECREATION    HRI #   
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         NRHP Status Code    
    Other Listings         
    Review Code    Reviewer   Date 
    Resource Name or #:   Æ-3168-ISO-02 
Page  1  of  2  
P1. Other Identifier:   
P2. Location:   a.  County   San Bernardino    Not for Publication   Unrestricted 
 b.  USGS 7.5′ Quad   Wild Crossing, CA   Date 1973, photorevised 1993 
  T 9 N;  R  4 W;  SE ¼  of  SE ¼ of Sec  33;   S.B.B.M. 

Elevation:  2,483 feet above mean sea level 
 c.  Address: None City     Zip   

 d.  Zone  11; NAD83 472654 mE/ 3853412   mN  
    

e.  Other Locational Data:   The cultural resource is located six miles northeast of Helendale on Lockheed Martin’s 
Helendale Radar Cross Section (RCS) testing range. The RCS is a high-security facility and pre-registration is required 
for access. From Helendale, travel northeast on National Trails Highway for 4.57 miles then turn left on Indian Trail. 
Take Indian Trail 2.7 miles to the gate at Lockheed Martin RCS facility. P-36-028594 is situated approximately 111 m 
west of the RCS test range.    

 
P3a. Description:  -36-028594 consists of a cluster of 15 military ammunition cartridges from a 45 automatic pistol, each of 

which measures 7/8-inch in length and 3/8-inch in width. Each of the casings is labeled “E/C/43” denoting that the 
cartridges were produced by Evansville Ordnance Plant (Evansville, Ohio) in 1943. The isolated artifacts are not unique, 
unusual, rare, or otherwise exceptional. They lack important associations and scientific data potential. As such, the 
isolated occurrence is recommended as ineligible for listing on the CRHR. 

 
P3b. Resource Attributes:      AP 16: Isolated 
Artifact 
 
P4. Resources Present:  Building     Structure    

 Object    Site     District     Element of District      
Other: Isolated historic artifact. 
 

P5. Photograph or Drawing:  Photolog 
P15_Helendale_045. Close-up of military ammunition 
casings (Æ-3168-ISO-02). 
 
P6. Date Constructed/Age and Source:  
     Prehistoric    Historic   Both 
 

P7. Owner and Address: Lockheed Martin 
Helendale RCS Test Facility 
 

P8. Recorded by: Josh Smallwood, Applied EarthWorks, Inc., 3550 E. Florida Ave., Suite H, Hemet, CA   92544. 
 
P9. Date Recorded: May 15, 2015 

 
P10. Type of Survey:   Intensive   Reconnaissance   Other 

 Describe:   Intensive-level built-environment survey for CEQA compliance purposes 

 
P11. Report Citation: Tiffany Clark and Josh Smallwood (2015) Cultural Resource Assessment for Lockheed Martin 

Corporation’s Proposed Radar Cross Section Test Range Expansion Project near Helendale, San Bernardino 
County, California. Applied Earthworks, Inc., Pasadena, CA. 

 
 
Attachments:     None      Location Map      Sketch Map      Continuation Sheet      Building, Structure, and Object Record    

 Archaeological Site Record      District Record      Linear Feature Record      Milling Station Record      Rock Art Record     
Artifact Record     Photograph Record        Other:   
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DEPARTMENT OF PARKS AND RECREATION    HRI #   
PRIMARY RECORD      Trinomial  

         NRHP Status Code    
    Other Listings         
    Review Code    Reviewer   Date 
    Resource Name or #:   Æ-3168-ISO-04 
Page  1  of  2  
P1. Other Identifier:   
P2. Location:   a.  County   San Bernardino    Not for Publication   Unrestricted 
 b.  USGS 7.5′ Quad   Wild Crossing, CA   Date 1973, photorevised 1993 
  T 9 N;  R  4 W;  SW ¼  of  SW ¼ of Sec  27;   S.B.B.M. 

Elevation:  2,482 feet above mean sea level 
 c.  Address: None City     Zip   

 d.  Zone  11; NAD83 473205 mE/ 3854833   mN  
    

e.  Other Locational Data:   The cultural resource is located six miles northeast of Helendale on Lockheed Martin’s 
Helendale Radar Cross Section (RCS) testing range. The RCS is a high-security facility and pre-registration is required 
for access. From Helendale, travel northeast on National Trails Highway for 4.57 miles then turn left on Indian Trail. 
Take Indian Trail 2.7 miles to the gate at Lockheed Martin RCS facility. P-36-028596 is situated approximately 170 m 
west of the RCS test range.    

 
P3a. Description:  P-36-028596 consists of two flaked stone artifacts located on desert pavement. A1 consists of a core (5.6 x 

4.5 x 2.4 cm) made of a white-yellow cryptocrystalline material that has one edge modified. A2 is a core (4.3 x 2.8 x 1.9 
cm) made of a mottled brown and black chalcedony.  The two artifacts were located less than 20 cm from one another. 
The isolated artifacts are not unique, unusual, rare, or otherwise exceptional. They lack important associations and 
scientific data potential. As such, the isolated occurrence is recommended as ineligible for listing on the CRHR. 

 
P3b. Resource Attributes:      AP 16: Isolated Artifact 
 
P4. Resources Present:  Building     Structure     Object    Site     District     Element of District      Other: 

Isolated artifact (two flaked stone artifacts). 
 

P5. Photograph or Drawing:  Photolog 
P15_Helendale_0159. Location of Æ-3168-ISO-4 (denoted 
with red flagging tape), facing north. 
 
P6. Date Constructed/Age and Source:  
    Prehistoric    Historic    Both 
 

P7. Owner and Address: Lockheed Martin 
Helendale RCS Test Facility 
 
P8. Recorded by: Josh Smallwood, Applied 
EarthWorks, Inc., 3550 E. Florida Ave., Suite H, Hemet, CA   
92544. 
 

P9. Date Recorded: May 15, 2015 

 
P10. Type of Survey:   Intensive   Reconnaissance   Other 

 Describe:   Intensive-level built-environment survey for CEQA compliance purposes 

 
P11. Report Citation: Tiffany Clark and Josh Smallwood (2015) Cultural Resource Assessment for Lockheed Martin 

Corporation’s Proposed Radar Cross Section Test Range Expansion Project near Helendale, San Bernardino 
County, California. Applied Earthworks, Inc., Pasadena, CA. 

 
 
Attachments:     None      Location Map      Sketch Map      Continuation Sheet      Building, Structure, and Object Record    

 Archaeological Site Record      District Record      Linear Feature Record      Milling Station Record      Rock Art Record     
Artifact Record     Photograph Record        Other:   
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State of California — The Resources Agency    Primary # P-36-028597  
DEPARTMENT OF PARKS AND RECREATION    HRI #   
PRIMARY RECORD      Trinomial  

         NRHP Status Code    
    Other Listings         
    Review Code    Reviewer   Date 
    Resource Name or #:   Æ-3168-ISO-06 
Page  1  of  2  
P1. Other Identifier:   
P2. Location:   a.  County   San Bernardino    Not for Publication   Unrestricted 
 b.  USGS 7.5′ Quad   Wild Crossing, CA   Date 1973, photorevised 1993 
  T 9 N;  R  4 W;  SW ¼  of  SE ¼ of Sec  28;   S.B.B.M. 

Elevation:  2,489 feet above mean sea level 
 c.  Address: None City     Zip   

 d.  Zone  11; NAD83 472535 mE/ 3854835   mN  
    

e.  Other Locational Data:   The cultural resource is located six miles northeast of Helendale on Lockheed Martin’s 
Helendale Radar Cross Section (RCS) testing range. The RCS is a high-security facility and pre-registration is required 
for access. From Helendale, travel northeast on National Trails Highway for 4.57 miles then turn left on Indian Trail. 
Take Indian Trail 2.7 miles to the gate at Lockheed Martin RCS facility. P-36-028597 is situated approximately 330 m 
northeast of the RCS test range.    

 
P3a. Description:  P-36-028597 consists of a single primary flake of mottled brown chalcedony (6.2 x 4.0 x 1.4 cm). One 

edge of the flaked has been utilized. The isolated artifact is located on desert pavement. The isolated artifact is not 
unique, unusual, rare, or otherwise exceptional. It lacks important associations and scientific data potential. As such, the 
isolated occurrence is recommended as ineligible for listing on the CRHR. 

 
P3b. Resource Attributes:      AP 16: Isolated Artifact 
 
P4. Resources Present:  Building     Structure     Object    Site    

 District     Element of District      Other: Isolated artifact (one primary flake). 
 

P5. Photograph or Drawing:  Photolog P15_Helendale_0172. Close-up of 
chalcedony primary flake (Æ-3168-ISO-06). 
 
P6. Date Constructed/Age and Source:  
    Prehistoric    Historic    Both 
 

P7. Owner and Address: Lockheed Martin Helendale RCS Test 
Facility 
 
P8. Recorded by: Josh Smallwood, Applied EarthWorks, Inc., 3550 E. 
Florida Ave., Suite H, Hemet, CA   92544. 
 
P9. Date Recorded: May 15, 2015 

 
P10. Type of Survey:   Intensive   Reconnaissance   Other 

 Describe:   Intensive-level built-environment survey for CEQA 
compliance purposes 

 
P11. Report Citation: Tiffany Clark and Josh Smallwood (2015) 
Cultural Resource Assessment for Lockheed Martin Corporation’s Proposed 

Radar Cross Section Test Range Expansion Project near Helendale, San Bernardino County, California. Applied 
Earthworks, Inc., Pasadena, CA. 

 
 
Attachments:     None      Location Map      Sketch Map      Continuation Sheet      Building, Structure, and Object Record    

 Archaeological Site Record      District Record      Linear Feature Record      Milling Station Record      Rock Art Record     
Artifact Record     Photograph Record        Other:   
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CHANGE DESCRIPTIONS 

Revision Date Description or Reason for Change 

Q September 2018 Annual Review, administrative changes, update BMPs
(i.e., regulated waste, oily chip bins). 

P December 2016 Revised sampling location SP-105; minor updates to 
define Minimum and Advanced BMPs; revised site maps 

O August 2016 Annual Review, administrative changes, sampling, 
training. 

N August 2015 Updated administrative changes, updated storm water 
monitoring program to meet new requirements, update 
structural and non-structural BMPs, updated site maps, 
updated inspection forms 

M April 2014 Updated Section 2 (changed Tom Henderson to Tiffany 
Haskins). 

L July 25, 2013 Annual Review, updated administrative changes including 
Authorized Individual and PPT team. 

K Sept. 18, 2012 Annual Review, changes to Training (Section 7), updated 
Pollution Prevention team member. 

J July 20, 2011 Annual Review, administrative changes, training. 

I June 29, 2010 Annual Review, added new director of ESH as Authorized 
Individual and notation in Section 9 of process to use 
Maintenance.  

H June 25, 2009 Annual Review, update sections 3 and 4 (removal of gas 
tank) 

G April 14, 2009 Update Building Manager Training Requirements, Section 
7. 

F August 1, 2008 Update Obsolete Information in Sections 4.0 and 9.0

E March 28, 2008 SWPPP Annual review.  Update Section 2.0 Team 
personnel information. 

D February 8, 2007 Updated Section 2.0 PPT information, Section 3.0 List of 
Significant Materials, Section 4.0 Structural BMPs , 
Section 4.2 Significant Spills and Leaks, Section 5.0 
Assessment of Potential Sources, Section 7.0 Training, 
and Section 8.0 Storm Water Pollution Prevention BMPs. 

C January 31, 2006 Annual SWPPP review.  Updated Section 2.0 team 
information. Updated Section 4.0 structural BMPs and 
Section 4.2, significant spills and leaks. Updated Section 
8.0 Table 2, a BMP added for Pit 2 discharge/leak. 
Assigned a unique document number to plan. Updated 
Section 12.0 recordkeeping. 

B August 12, 2004 Updated and added Sean Van Gorder to Section 2.0 
Authorized Individual and Pollution Prevention Team. 

A July 9, 2004 Updated SWPPP to ISO 14001 standards. 
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Purpose 
The purpose of this Storm Water Pollution Prevention Plan (SWPPP) is to establish procedures 
and responsibilities for Lockheed Martin Aeronautics Company (LM Aero-Palmdale) Plant 9 
(Helendale) required by State Water Resources Control Board Water Quality Order No. 2014-
0057-DWQ, National Pollutant Discharge Elimination System (NPDES) Storm Water General 
Permit (General Permit) CAS000001, and Waste Discharge Requirements for Discharges of 
Storm Water Associated With Industrial Activities Excluding Construction Activities (WDID 
6B36I003495).  

Plant 9 is located at 17452 Wheeler Road, Helendale, CA. 

Objective 
The objective of this document is three-fold: 

1. To identify potential sources of pollution that may affect the quality of storm water 
discharges and authorized non-storm water discharges 

2. To describe and ensure the implementation of Best Management Practices (BMPs) to 
reduce or prevent pollutants in industrial storm water discharges and authorized non-
storm water discharges 

3. To describe a monitoring program that demonstrates compliance with the General 
Permit, aids in the implementation of the SWPPP, and measures the effectiveness of the 
BMPs in reducing or preventing pollutants in storm water discharges and authorized non-
storm water discharges. 

Description of Operations 
The business activity at Plant 9 focuses on radar testing of prototype aircraft.  Normal operating 
hours are Monday through Friday, 6:00 AM to 4:00 PM. Radar operations are conducted at 
night, which would create dangerous conditions for monitoring activities. Therefore, inspections 
and monitoring are only to be performed during daylight hours. 

In Appendix A, Figure 1, Plant 9 has a storm water drainage conveyance system that consists 
of aboveground drainage ditches and belowground pipes that convey the storm water to a 
retention basin south of Plant 9 as well as to open land north of the facility.  The closest surface 
waters are the Mojave River and Silver Lake.  Runoff that leaves from the eastern boundary of 
the facility flows south toward the Mojave River, storm water that discharges from the 
southwest side of the facility flows into the retention basin, and runoff flowing north from the 
facility flows into open desert land.  

Site Specific Definitions 
Building Manager – The LM Aero-Palmdale designated employee at each building responsible 
for monthly ESH inspections/compliance. 
Emergency Coordinator - The employee, either on the facility premises or on call, with the 
responsibility for coordinating the emergency response measures specified in the LM Aero 
Palmdale Contingency Plan. 
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1.0     Storm Water Pollution Prevention Plan Background Information 
The 1987 Clean Water Act Amendments established the NPDES Program.  In 1990, the EPA 
published final regulations for Storm Water discharge permits. The General Permit mandates 
that each discharger create a SWPPP by 1992 (if an existing business) and revise as 
appropriate.   

2.0 Authorized Individual and Pollution Prevention Team  
The Legally Responsible Person for LM Aero-Palmdale is:  

Kevin Dykema, Sr. Manager of Environmental Safety and Health (x4300) 
The Approve Signatory Individual for LM Aero-Palmdale is:

Michael Haro, Environmental Engineer Senior Staff, Alternate (x4302) 
Pollution Prevention Team (PPT) Members are: 

Maurita Denley, Environmental Engineer, Coordinator (x1568) 
Michael Haro, Environmental Engineer Senior Staff, Alternate (x4302) 

Inspections and Plan Maintenance (Alternates for Sampling) 
Patricia Cosentino, Environmental Engineer Senior, SWPPP Coordinator (x3374) 
Mike Colburn, Environmental Engineer Staff, Alternate SWPPP Coordinator (x2428) 

Inspections, Sampling, and Overseeing BMP Implementation  
On-Site General Maintenance Personnel (760) 952-4243  

In the case that one of the designated PPT members are not available for implementing the 
SWPPP, a replacement will be specified internally prior to such periods (e.g. vacation, sick 
leave, etc.).  

3.0 List of Significant Materials 
Table 1 contains the significant materials used at Plant 9 that have the potential of 
contaminating storm water.   

Table 1 Significant Materials 

Item 
# 

Material 
Maximum 
Quantity 
Stored 

Unit Location 
Quantity & 
Frequency 

1 Diesel 1000 Gal AST 400 gal/mo 

2 Diesel 1000 Gal B/913 Emergency 
Generator 

1 gal/mo

3 Diesel 300 Gal Mobats, Emergency 
Generator 

1 gal/mo 

4 Diesel 50 Gal B/941 Emergency 
Generator 

1gal/mo

5 Gasoline 3 Gal B/910 Emergency 
Generator 

1 gal/mo 

6 Diesel 500 Gal B/980 Fire Pump 1 gal/mo

7 Diesel 550  Gal B/982 Fire Pump 1 gal/mo 

8 Hydraulic Oil 700 Gal B/913 Hydraulic Lift 5 gal/mo 

9 Hydraulic Oil 1350 Gal B/912 Hydraulic Lift 5 gal/mo 
10 Hydraulic Oil 25 Gal B/912 Hydraulic Arm 5 gal/mo
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11  Hydraulic Oil 25 Gal B/911 Hydraulic Lift 5 gal/mo 

Table 1 Significant Materials, Continued

Item 
# 

Material 
Maximum 
Quantity 
Stored 

Unit Location 
Quantity & 
Frequency 

12 Sodium 
Hypochlorite 

35 Gal B/901T Well 10 gal/mo

13 Sodium 
Hypochlorite 

35 Gal B/980 Well  10 gal/mo 

14 Sodium 
Hypochlorite 

35 Gal Pit 3 Well 10 gal/mo

4.0  Assessment of Potential Pollution Sources
Sources of the materials listed in Table 1 are as follows: Item number 1 are products that 
may spill during storage tank filling and while fueling vehicles at the gas pump. Items 2, 3, 4 
and 5 may be spilled while filling emergency generators.  It is unlikely that diesel or gasoline 
used in items 5 and 6, fire pumps, would become storm water pollutants as these materials 
are stored indoors and in secondary containment.  Hydraulic lifts for test pylons, items 8, 9, 
10 and 11 may leak hydraulic oil.  There is the likelihood that hydraulic oil may be a potential 
pollutant in storm water discharge as rainwater runs over the hydraulic lifts and drains to a 
storm water conveyance.  Items 12 to 14, sodium hypochlorite, may leak or spill while 
dispensed to potable water storage tanks.   

5.0 Description of Potential Pollution Sources 

5.1 Industrial Processes, Material Handling, and Storage Areas

Appendix A, Figure 1 shows the layout of Plant 9. Industrial processes, material handling and 
storage are conducted indoors with the exception of radar test range operations, vehicle 
fueling, and outdoor equipment storage areas.   

The following is a list of operations that may be potential pollution sources: 
 Radar Test Range – Two Pylons, containing hydraulic oil, raise and lower prototype 

aircraft.  Secondary containment is available.  
 Vehicle fueling - consists of pumping of diesel at the pump station.  
 Outdoor equipment storage – Equipment may leak oil. 

5.2 Significant Spills and Leaks 
The LM Aero - Palmdale Spill Prevention Control and Countermeasures Plan (SPCC), 
Helendale Operations Plant 9, establishes procedures and responsibilities for significant spills 
or leaks throughout Plant 9.  In addition, under the LM Aero-Palmdale Contingency Plan, 
Emergency Coordinators have the authority to react with funds and personnel if the incident 
dictates.  The hazardous materials/waste storage area is equipped with spill capture systems 
such as berms and sumps to prevent the transport of any hazardous material offsite in the 
event of a spill or leak.  No discharges/spills of significant materials have occurred within the 
last five years with regard to storm water discharge contamination at Plant 9. 
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5.3 Dust and Particulate Generating Activities 
There are no dust and particulate generating activities conducted outdoors.  Therefore, storm 
water quality is not affected by such activities.     

5.4 Soil Erosion 
Soils around Plant 9 are susceptible to erosion by wind, especially where soil has been 
disturbed.  No significant sources of soil erosion are anticipated.  “Soil Seal,” an acrylic soil 
stabilizer, or vegetation is used to prevent significant soil erosion if it is discovered.   

5.5 Chemical List 
A current list of all chemicals used in any specific building is retained on-site and can be 
requested through ESH (x4334). 

6.0 Authorized Non-Storm Water Discharges 
Non-storm water discharges are authorized by the General Permit if they are fire hydrant/fire 
prevention system flushing, potable water sources, including potable water related to the 
operations maintenance or testing of potable water systems; drinking fountain water and 
atmospheric condensate including refrigeration, air conditioning, and compressor condensate; 
irrigation drainage; landscape watering; and/or groundwater.   

7.0 Storm Water Pollution Prevention Best Management Practices 
Table 2 contains a summary of the industrial activities that could potentially impact storm 
water, potential pollution sources, and the Best Management Practices (Non-structural) 
implemented to prevent storm water contamination.  All listed BMPs are “existing BMPs” and 
have proven to be very effective as no storm event sample has ever resulted with any 
evidence of contamination.  Note: Only State of California Licensed/Certified contractors are 
used by Plant Engineering for insecticide, biocide, herbicide, or rodenticide 
problems/applications, eliminating the concern of storm water contamination.   

Table 2. Storm Water Pollution Prevention Best Management Practice 
Location Activity Pollution 

Source 
Pollutant Best Management Practice 

Diesel AST,
Various 

emergency 
generators 

Vehicle and 
equipment 
fueling and 

fuel 
transfer  

Spills and 
Leaks 

Diesel  Good housekeeping 
 Various preventative maintenance 

programs 
 Inspect AST and fueling areas regularly 

to detect problems before they occur 
 Use drip buckets under connections 

during filling of the AST and 
emergency generators to catch any 
potential minor leaks of fuel 

 Train employees on proper spill 
response  

 Train employees on proper refueling 
including not “topping off” equipment 
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Table 2. Storm Water Pollution Prevention Best Management Practice, Continued
Location Activity Pollution 

Source 
Pollutant Best Management Practice

Radar Test 
Range 

Raising and 
lowering 
pylons 

Spills or 
leaks 

Hydraulic oil  Good housekeeping 
 Preventative maintenance programs 
 Inspect water in secondary 

containment sump prior to rain events 
and prior to discharge 

 Check AST located near B/912 (Pit 2) 
prior to rain and events and prior to 
discharge 

 Rainwater recovery/diversion system 
for Pit 2 

 Train employees on proper spill 
response  

Equipment 
Storage 
Areas  

Equipment 
storage 

Spill or 
leak 

Diesel or 
engine oil 

 Good housekeeping 
 Preventative maintenance programs 
 Train employees on proper spill 

response 
 Keep ample supply of absorbent 

nearby  
 Inspect parking/storage areas for signs 

of leaks or spills 
 Equipment stored outdoors are located 

on an impermeable surface and 
covered and/or bermed where possible 

Potable 
Wells 

Changing 
or 

dispensing 

Spill or 
leak 

Sodium 
Hypochlorite 

 Preventative maintenance programs 
 Train employees on proper spill 

response 
 Keep ample supply of absorbent 

nearby  
 Transfer carefully 

B983 
Hazardous 

Waste 
Storage 

Area 

Hazardous 
waste 

storage 
activities 

Spill or 
leak 

Various   Good housekeeping 
Covered berms and sump 
Spill capture system – i.e., berms and 
sumps. 

 Train employees on proper spill 
response 

 Keep ample supply of absorbent 
nearby 

 Documented regular inspections for 
signs of leaks or spills 

Various Other 
regulated 

waste 
(e.g., oily 
chip bins) 
storage 

Leak Solids, oils, 
various 

 Store in secondary containment or 
fixed cover storage or movable cover 
(keep containment covers closed) 
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Table 2. Storm Water Pollution Prevention Best Management Practice, Continued
Location Activity Pollution 

Source 
Pollutant Best Management Practice 

Various General 
equipment/ 

vehicle 
usage 

Spill or 
leak 

Oils, coolant, 
dirt, etc. 

 Ensure adequate preventative 
maintenance program 

 Train employees on proper spill 
response 

Throughout 
Facility 

Non-
Industrial 

Wind Sediment  Remove sediment from paved surfaces 
and pits. 

MINIMUM BMPS 

Good Housekeeping  
Good housekeeping is used across the facility to minimize storm water impacts and include:  

 Keep area clear of trash and dirt and clean up any spills or leaks promptly 
 Using dry clean-up methods (e.g. sweeping, damp cloth/mop, and using absorbent for 

spills) rather than hosing down area 
 Empty small waste storage containers to waste tank, drum, or dumpster, as 

appropriate for the type of waste, as soon as possible 
 Conduct vacuum-assisted street-sweeping regularly, if necessary  

Preventative Maintenance  
Preventative maintenance is required by the Minimum BMPs in the General Permit.  
Preventative maintenance of equipment and vehicles located and used at the facility is 
conducted regularly and includes:  

 Regular visual inspections of equipment and storage area for evidence of leaks or spills 
 Regular cleaning of equipment to prevent build-up of materials that can be washed off 

by storm water  
 Only wash equipment in designated areas where wash water is collected for disposal  
 Keep drip pans under the equipment during maintenance conducted outside  
 Drain fluids from any retired equipment that is stored at the facility 

Material Handling and Waste Management  
Material handling and waste management should be conducted to prevent contact with storm 
water and includes:  

 Bulk solid materials (gravel, sand, lumber, soil, concrete, metal products, etc.) that are 
stored outdoors are located on an impermeable surface and covered and bermed 
where possible 

 Equipment stored outdoors are located on an impermeable surface and covered and 
bermed where possible 

 Materials that are stored outside temporarily will be placed on a paved surface and 
covered with tarps and secured with weights 

 Keep dumpster covers closed and store on a paved area 
 Do not keep empty drums onsite if not needed; otherwise, kept empty drums sealed 
 Follow proper hazardous waste storage and disposal regulations 
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Training 
All Plant 9 personnel are given Storm Water Pollution Prevention awareness training 
conducted through a mandatory annual web based course in conjunction with Fires and Spills 
(Course Number 208871WPL00).  Storm Water pollution prevention measures are also 
discussed in Safety Topic # 73 “Water Quality Compliance” given to shop employees.   

PPT member Mike Colburn is a First Responder trained for spill response. 

ADVANCED BMPs 

The Advanced BMP implemented and maintained at the facility consist of: 
• All liquid material drum storage areas and aboveground storage tanks are 

equipped with secondary containment vessels/structures. 
• Outdoor emergency generators are equipped with secondary containment 

vessels/structures.   
• Fire pumps are located indoors.   
• A covered and bermed storage area is provided for hazardous waste storage.   
• Hazardous material storage cabinets are located indoors.   
• Rainwater recovery/diversion system (installed in 2006) for the Hydraulic 

Lift/Pylon in Building 912 (Pit 2).  
      Rainwater Recovery/Filter System for Pit 2 (installed in 2008). 

8.0 Storm Water Monitoring Program 
Compliance with the General Permit requires storm water sampling and inspection, monthly 
visual inspections, and reporting.  Note: Because of the distance of Plant 9 to the main Plant 
10 location (>1.5 hours away), On-site General Maintenance Personnel (Plant 9 Maintenance) 
perform sampling and observations at Plant 9 with coordination by Environmental personnel.  
They have been instructed by Environmental personnel as to the requirements of the 
program. A Maximo System PMO will be issued for the first week of each month requiring the 
inspection to be performed. He is also given an annual review of the requirements for the 
SWPPP by Environmental personnel.  

8.1 Visual Inspections  
Visual inspections of each drainage area are required at least once per calendar month on 
days without precipitation. The purpose of the monthly inspection is to identify the presence 
of unauthorized discharges, observe authorized discharges and associated BMPs, assess the 
condition of BMPs, and observe potential sources of storm water pollution. The monthly visual 
inspections should be conducted during daylight hours of the normal facility operating hours 
and on days without precipitation. Each monthly inspection should be documented (see Form 
1 in Appendix B) and any missed inspection should be explained in the Annual Report.  
8.2 Storm Water Discharge Sampling 
During each reporting year, two qualified storm events (QSEs) within the first half of the 
reporting year (July 1 to December 31) and two QSEs within the second half of the reporting 
year (January 1 to June 30) should be observed and sampled.  A visual inspection should be 
conducted at the same time that the discharge is sampled. 
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The sampling and observations are only required for storm water discharges (or QSEs) that 
produce a discharge for at least one drainage area at the facility, is preceded by 48 hours 
with no discharge from any drainage area of the facility, and occur during scheduled facility 
operating hours or within four (4) hours of the start of discharge or the start of scheduled 
facility operating hours if the storm event occurred in the previous 12 hours.   

Sampling locations are indicated in Appendix A, Figure 2, as SP-105 through SP-109. Samples 
should only be collected from Sample Point SP-105 if runoff is discharging from the adjacent, 
downstream retention spillway to ensure the samples are representative of industrial activity 
at the facility.  When this discharge occurs, samples should be collected at the edge of the 
pavement nearest the retention basin near buildings 942 and 943.  The sampling and analysis 
results will be recorded/uploaded to SMARTS.  The inspection form (Form 2) for Storm Water 
Discharges is can be viewed in Appendix B.   

Effluent from four (4) QSE per year must be sampled and analyzed as outlined in Table 3. 

Table 3. Analytical Methods for Sampling Storm Water Discharge 
Pollutant EPA Analytical Method 

pH 150.1 / Field

Total Suspended Solids (TSS) SM 2540D

Oil and Grease 1664A 

The analytical results should be compared to the numeric action levels (NALs) to determine if 
an exceedance occurred.  Any exceedances must be self-reported on SMARTS and will cause 
the facility to fall in Level 1 requirements the following reporting year. The NALs are provided 
below in Table 4.  

Table 4. Numeric Action Levels
Pollutant Annual NAL Instantaneous 

Maximum NAL 

pH N/A <6.0 or >9.0 
Total Suspended Solids (TSS) 100 mg/L 400 mg/L

Oil and Grease 15 mg/L 25 mg/L

8.3 Annual Evaluation 
An annual comprehensive site compliance evaluation should be conducted no less than 8 
months or more than 16 months apart without justification and submitted to the Lahontan 
Regional Water Quality Control Board.  Additionally, an inspection of all drainage areas 
previously identified as having no exposure to industrial activities and materials (if applicable) 
should be conducted as part of the annual evaluation.  The SWPPP, if required, shall be 
revised as appropriate and the revisions implemented within 90 days of the evaluation.  The 
Compliance Evaluation form (Form 3) is provided in Appendix B. 

Evaluations must include all of the following: 
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 A review of all visual observation records, inspection records, and sampling and 
analysis results from the previous reporting year. 

 A visual inspection of all potential pollution sources for evidence of, or the potential 
for, pollutants entering the drainage system. 

 An inspection of all drainage areas previously identified as having no exposure to 
industrial activities and materials (if applicable).  

 A review and evaluation of all BMPs to determine whether they are adequate, properly 
implemented and maintained, or whether additional BMPs are necessary.  

8.4 Reporting 
Electronic reporting is required using the SMARTS system.  Monitoring data should be 
submitted via SMARTS within 30 days of receiving the results. Any violations should be self-
reported via SMARTS. 

9.0 Discrepancies 
If, during any inspection, (including mandated Storm Water Monitoring inspection), any 
potential pollution source is discovered that could affect the Plant 9 Storm Water discharge, it 
will be immediately reported to ESH or the Pollution Prevention Team, and will be remedied 
through BMPs or removal of the potential threat. 

10.0 Sampling Methods
Sampling will be achieved with either the use of fully automated portable liquid sampler or by 
taking grab samples. Refer to Water Quality Field Instruction Manual Plant 10. Storm water 
sampling using automated samplers can sample during the storm’s early stage or first flush.  
In most cases during normal work hours ESH personnel will take grab samples of individual 
storm events.

11.0 Record Keeping 
Table 5 contains a list of the required storm water records.   

Table 5. Storm Water Record Keeping 
Deliverable Frequency and Submittal Date(s)

Sampling and Inspection Results Four per reporting year; analytical 
results submitted on SMARTS 30 days 

after receiving results 
Non-Storm Water Inspection Report Conducted monthly

Annual Report Submitted annually

Annual Comprehensive Site Evaluation 
Report 

Evaluation conducted annually; 
submitted on SMARTS annually 

Non-Compliance Report As-needed

ESH is required to retain all records and copies of all reports required by the General Permit 
for at least five years. A copy of the General Permit and the SWPPP must be maintained at 
the site and must be available to the operating personnel.  The SWPPP must be provided, 
upon request only, to the Lahontan Regional Water Quality Control Board. 
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Related Documents
SPCC Plan Palmdale Plant 9 
Water Quality Field Instruction Manual Plant 10 
Integrated Contingency Plan
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APPENDIX A 

Site Maps and Sampling Location Photographs 
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Figure 1: Regional Location of the Plant 9 Facility 
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Figure 2: Locations of Drainage Areas and Sampling Points 
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Figure 3: Site Map 
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Sampling Location Photographs 

For sampling location SP-105, samples should be collected at the edge of the pavement near buildings 942 
and 943, only if runoff is discharging from the adjacent, downstream retention basin spillway (i.e., when 
discharging from the facility) (see Photos 1 and 2).  

Photo 1.  SP-105 sampling location  

Photo 2.  Retention basin spillway  

Retention basin spillway  

Sample collection at 
edge of pavement 
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Sampling Location Photographs, Continued 

Photo 3.  SP-106 sampling location

Photo 4.  SP-107 sampling location 

Sample collection at edge of 
pavement, adjacent to 

hazardous materials/waste 
storage area 

Sample collection 
from discharge pipe 
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Sampling Location Photographs, Continued

Figure 5.  SP-108 sampling location 

Sample collection 
from discharge pipe 
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APPENDIX B 

Forms
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Form 1: Monthly Visual Inspection 

INSPECTOR     DATE: 

(July 1st – December 31st)  DATE   

 (January 1st – June 30th)  DATE   

OUTFALLS:  

 SP-105 SE B943                     TIME:   

 SP-106 Outfall SE B970   TIME:   

 SP-107 NE Outfall Pit 2 TIME:   

 SP-108 NW Outfall Pit 1 & 3  TIME:   

1. Are there non-storm water discharges present? YES / NO (If YES, Describe)  

2. Are there stains, sludges, odors, or other abnormal conditions present? YES / NO (If YES, Describe)   

3. Are all hazardous wastes and materials being stored inside storage buildings?  YES / NO (If No, Describe)  

4. Are storm drains clear and in good working condition? YES / NO (If No, Describe) 

5. Are any storm water pollution prevention measures failing? (i.e., no covers, broken dikes, etc.)    YES / NO 
(If YES, Describe)  

Plant 9 Structural BMP’s  

 Secondary Containment  - Liquid drum 
storage areas, aboveground storage tanks, 
emergency generators 

 Covered and bermed Plant 9 Hazardous 
Waste Storage Area 

 Rainwater recovery / diversion system – 
Hydraulic Lift / Pylon Pit 2 

 Rainwater recovery / filter system – Pit 2 

Plant 9 Non-Structural BMP 

 Vehicle and Equipment Fueling and Fueling 
Transfer – Diesel  AST, Various Emergency 
Generators  

 Raising and lowering pylons – Radar Test 
Range 

 Changing or adding oil – Various locations 

 Routine Operation of Vehicles – Various 
locations  

 Changing or dispensing - Potable Wells 

“I certify that the information submitted is, to the best of my knowledge and belief, true 
accurate, and complete”.  

Signed By:     DATE:   
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Form 2: Qualifying Storm Event (QSE)* Discharge Visual Observation 

INSPECTOR     DATE: 

          (July 1st – December 31st)  DATE   

  (January 1st – June 30th)             DATE   

*QSE is a rainfall event that 1) produces a discharge in at least one drainage area and 2) was 
proceeded by 48 hours or more of dry weather. 

*Samples shall be collected from each drainage location within the first four (4) hours of: 1) the start of 
discharge, OR 2) the start of facility operations when the QSE occurs within the previous 12 hours.  

48 Hours of dry weather prior to discharge:   YES / NO  TIME DISCHARGE BEGAN:  

Date/ Time of Observations:  
OUTFALLS:  

 SP-105 SE B943                                           TIME:   

 SP-106 Outfall SE B970 TIME:   

 SP-107 NE Outfall Pit 2 TIME:   

 SP-108 NW Outfall Pit 1 & 3              TIME:   

1. Are floating materials present? YES / NO (If YES, Describe)  

2. Are suspended materials present? YES / NO (If YES, Describe) 

3. Is oil and/or grease visible? YES / NO (If YES, Describe) 

4. Is an odor noticeable? YES / NO (If YES, Describe)  

5. Is the storm water is discolored? YES / NO (If YES, Describe)  

6. Are any storm water pollution prevention measures failing? (i.e., covers, broken dikes, etc.).    YES / NO  

(If YES, Describe)  

“I certify that the information submitted is, to the best of my knowledge and belief, true 
accurate, and complete”.  

Signed By:     DATE:   
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Form 3: Annual Comprehensive Site Evaluation 

INSPECTOR     DATE: 

Potential Pollution Source Area Inspected (CHECK ONE):  

Item 1. 1,000-Gallon Diesel – AST:  

Item 2. Building 913 1,000-Gallon Diesel – Emergency Generator 

Item 3. Mobats 300-Gallon Diesel – Emergency Generator 

Item 4. Building 941 50-Gallon Diesel – Emergency Generator 

Item 5. Building 910 3-Gallon Gasoline – Emergency Generator 

Item 6. Building 980 500-Gallon Diesel – Fire Pump 

Item 7. Building 982 550-Gallon Diesel – Fire Pump 

Item 8. Building 913 700-Gallon Hydraulic Oil – Hydraulic Lift 

Item 9. Building 912 1,350-Gallon Hydraulic Oil – Hydraulic Lift (9/14/17 not in use)

Item 10. Building 912 25-Gallon Hydraulic Oil – Hydraulic Arm 

Item 11. Building 911 25-Gallon Hydraulic Oil – Hydraulic Lift 

Item 12. Building 901T 35-Gallon Sodium Hypochlorite – Well 

Item 13. Building 980 35-Gallon Sodium Hypochlorite – Well 

Item 14. Pit 3 35-Gallon Sodium Hypochlorite - Well 

Item 15. Other:________________________________________ 

OBSERVATIONS: 

1. Have any BMPs not been fully implemented? YES / NO (If YES, Describe)  

2. Are any additional BMPs necessary? YES / NO (If YES, Describe)  

3. Have any of the NALs been exceeded in the previous reporting period that can possibly be attributed to this 
area? YES / NO (If YES, Describe changes for next reporting year) 

 “I certify that the information submitted is, to the best of my knowledge and belief, true 
accurate, and complete”.  

Signed By:     DATE:   
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Tetra Tech, Inc.
301 E. Vanderbilt Way, Suite 450, San Bernardino, CA 92408-3562

Tel 909.381.1674 Fax 909.381.1674 www.tetratech.com

June 17, 2015
100-PAS-T30327-13

Ms. Melinda Massey
Lockheed Martin Aeronautics Company-Palmdale
1011 Lockheed Way
Palmdale, California 93599

Subject: Submittal of Paleontological Resource Assessment for the Proposed Expansion
Project at the Helendale Radar Measurement Facility in San Bernardino County,
California

Dear Ms. Massey:

Tetra Tech is pleased to provide to you with the attached Paleontological Resources Assessment
for the proposed expansion area at the Helendale facility completed by our subcontractor,
Applied Earthworks, Inc.

Based on the literature reviewed and a County of San Bernardino museum record search for the
project vicinity, the potential for encountering fossilized remains during earthwork greater than
three feet below ground surface has been determined to be high. We recommend that during
earthwork greater than three feet deep in previously undisturbed sediments, a paleontological
monitor be present to note and document any paleontological resources inadvertently discovered.

Do not hesitate to contact the undersigned at (909) 381-1674 or Ms. Nisha Bansal at (916) 276-
7846 if there are any questions.

Sincerely,
TETRA TECH, INC.

Stephanie Pacheco
Task Manager/Environmental Scientist

cc: Nisha Bansal, Tt



 133 N. San Gabriel Blvd., Suite 201
 Pasadena, CA 91107-3414 

 (626) 578-0119 

ARCHAEOLOGY 
CULTURAL RESOURCES MANAGEMENT www.appliedearthworks.com 

June 17, 2015  

Ms. Stephanie Pacheco 

Tetra Tech, Inc. 

301 East Vanderbilt Way, Suite 450 

San Bernardino, CA 92408 

RE: Paleontological Resource Assessment for the Proposed Lockheed Martin Aeronautics’ Radar 

Cross Section Test Range Expansion Project near Helendale, San Bernardino County, 

California 

Dear Ms. Pacheco: 

At the request of Tetra Tech, Inc., Applied EarthWorks, Inc. (Æ) performed a paleontological resource 

assessment the Lockheed Martin Aeronautics’ (LM Aero’s) Radar Cross Section (RCS) Test Range 

Facility Expansion Project (Project) near Helendale, San Bernardino County, California. The scope of 

work included a museum records search, a literature and geologic map review, and preparation of this 

technical memorandum in accordance with the California Environmental Quality Act (CEQA). This 

letter serves as a summary of our findings. 

Project Description  

The Project area is located approximately 5 miles northeast of Helendale in western San Bernardino 

County, California. The Project area encompasses approximately 300 acres of privately owned land 

within portions of Township 8 North/Range 4 West, Sections 3 and 4, and Township 9 North/Range 4 

West, Sections 27, 28, 33, and 34, San Bernardino Baseline & Meridian, as depicted on the Wild 

Crossing, CA 7.5' U.S. Geological Survey quadrangle maps (Attachment 1). 

LM Aero has proposed several improvements to the RCS Facility. These improvements may include the 

construction of a large crane or possible pit structure, a new warehouse building, and the widening of 

existing roads. A large, spoils pile will also be created by construction activities. A variety of ground-

disturbing activities are expected to occur during these improvement including grading and trenching for 

the preparation and construction of the crane and building sites, slope and drainage easements, and 

utility installations.  

Regulatory Context 

Paleontological resources cannot be replaced once they are destroyed. Therefore, paleontological 

resources are considered nonrenewable scientific resources and are protected under the CEQA. 

Specifically, in Section V(c) of Appendix G of the CEQA Guidelines, the “Environmental Checklist 

Form,” the question is posed: “Will the project directly or indirectly destroy a unique paleontological 

resource or site or unique geologic feature?”  



 2 

 

 

 

In order to determine the uniqueness of a given paleontological resource, it must first be identified or 

recovered (i.e., salvaged). Therefore, mitigation of adverse impacts to paleontological resources is 

mandated by CEQA. In addition, paleontological resources are addressed under the Conservation 

Element of the County of San Bernardino General Plan (2007). The following policies are set forth 

under GOAL CO 3 in the Cultural/Paleontological Resources Section (V-C2), which stipulates that the 

San Bernardino County will preserve and promote its historic and prehistoric cultural heritage: 

1. In areas of potential but unknown sensitivity, field surveys prior to grading will be required to 

establish the need for paleontologic monitoring. 

2. Projects requiring grading plans that are located in areas of known fossil occurrences, or 

demonstrated in a field survey to have fossils present, will have all rough grading (cuts 

greater than 3 feet) monitored by trained paleontologic crews working under the direction of 

a qualified professional, so that fossils exposed during grading can be recovered and 

preserved. Fossils include large and small vertebrate fossils, the latter recovered by screen 

washing of bulk samples. 

3. A report of findings with an itemized accession inventory will be prepared as evidence that 

monitoring has been successfully completed. A preliminary report will be submitted and 

approved prior to granting of building permits, and a final report will be submitted and 

approved prior to granting of occupancy permits. The adequacy of paleontologic reports will 

be determined in consultation with the Curator of Earth Science, San Bernardino County 

Museum [V-18–V-19]. 

Paleontological Resource Potential 

Absent specific agency guidelines, most professional paleontologists in California adhere to the 

guidelines set forth by the Society of Vertebrate Paleontology (SVP) (2010) to determine the course of 

paleontological mitigation for a given project. These guidelines establish protocols for the assessment of 

the paleontological resource potential of underlying geologic units and outline measures to mitigate 

adverse impacts that could result from project development. Using baseline information gathered during 

a paleontological resource assessment, the paleontological resource potential of the geologic unit(s) (or 

members thereof) underlying a Project area can be assigned to one of four categories defined by SVP 

(2010). These categories include high, undetermined, low, and no paleontological resource potential.  

Methodology 

In order to assess whether a particular project area has the potential to contain significant fossil 

resources at the subsurface, it is necessary to review published geologic mapping to determine the 

geology and stratigraphy of the area. Geologic units are considered to be “sensitive” for paleontological 

resources if they are known to contain significant fossils anywhere in their extent. Therefore, a search of 

pertinent local and regional museum repositories for paleontological localities within and nearby the 

project area is necessary to determine whether fossil localities have been previously discovered within a 

particular rock unit. For this Project, a museum records search was conducted at the Los Angeles County 

Museum of Natural History (LACM) on June 5, 2015. The records search was supplemented by a 
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review of the University of California Museum of Paleontology’s (UCMP’s) online database, which 

contains paleontological records for San Bernardino County. 

Resource Context 

The Project area is situated within the Mojave Desert geomorphic province in southeastern California 

(Norris and Webb, 1976). A geomorphic province is a region of unique topography and geology that is 

readily distinguished from other regions based on its landforms and diastrophic history. The Mojave 

Desert geomorphic province extends from the San Andreas and Garlock faults toward the Basin and 

Range Province and Colorado Desert (Dibblee and Hewett, 1966). The Mojave Desert was formed as a 

result of pre-Mesozoic subsidence and sediment accumulation; Mesozoic volcanism, plutonic intrusion, 

regional uplift, and metamorphism; and ongoing Cenozoic uplift, depression, erosion, volcanism, and 

crustal deformation associated with movement along the Garlock and San Andreas faults (Dibblee, 

1967). The western Mojave Desert is situated on top of an uplifted basement block consisting of 

Proterozoic to Mesozoic crystalline rocks covered by a thin veneer of Cenozoic sedimentary rocks and 

Quaternary alluvium (Garfunkel, 1974). In general, the Mojave Desert is dominated by broad alluvial 

basins and uplifted, unroofed basement rock, including the nearby Kramer Hills; late Cenozoic basaltic 

and rhyolitic volcanic rocks; and active faulting, including the right-lateral strike-slip Helendale fault 

southwest of the Project area (Stamos et al., 2003). Approximately 2 miles south of the Project area, the 

Mojave River, an ephemeral stream with headwaters in the San Bernardino Mountains, flows through 

the central Mojave Desert on its way to the endorheic (i.e., closed-basin) Soda Lake and Silver Lake in 

the east (Enzel et al., 2003). The Mojave Desert is entirely landlocked and averages 2,500 feet above 

mean sea level (amsl) in elevation (Norris and Webb, 1976). 

The Project area is mapped at a scale of 1:62,500 by Dibblee (1960) and is entirely underlain by 

Quaternary older alluvium (Qoa), which accumulated during the Late Pleistocene and unconformably 

overlies plutonic basement rock at depth. The total thickness of the Quaternary older alluvium varies 

locally, but is up to 1,400 feet thick in the region between Helendale and State Route 58 (Dibblee, 1960). 

The Quaternary older alluvium is composed of weakly to moderately consolidated, light-gray to tan 

alluvial gravel, sand, and silt primarily derived from granitic, metamorphic, and volcanic sources. Eolian 

deposits are present locally. The Quaternary older alluvium displays massive to indistinct bedding and 

poor to moderate desert pavement development. The Pleistocene deposits typically grade from coarse 

gravel in the highlands and at the ground surface to finer-grained sand and silt in the playas and at 

shallow depth below the coarse surficial deposits (McLeod, 2015). In the vicinity of the Project area, the 

Quaternary older alluvium was likely deposited as a result of bedrock erosion coincident with uplift of 

nearby highlands and sedimentation along the Mojave River tributary and distributary channels.  

Quaternary alluvial deposits of Pleistocene age have yielded significant vertebrate fossil localities 

throughout California and near the Project area (Cox et al., 2003; Jefferson, 2003; Scott and Cox, 2008; 

UCMP, 2015). Numerous terrestrial vertebrate fossils have been recovered from within Pleistocene-age 

alluvial deposits in the Mojave Desert within San Bernardino County. South of the Project area near 

Victorville, vertebrate fossil remains have been recovered within Pleistocene Mojave River deposits, 

including specimens of mammoth (Cox et al., 2003). Additional Pleistocene-age vertebrate fauna from 

the central Mojave Desert were reported by Scott and Cox (2008), including horse, camel, lama, 

pronghorn, deer, sheep, and bison. These mammal fossils were recovered from within Pleistocene-age 
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deposits throughout San Bernardino County, including the Calico Hills, Newberry Mountains, Fort 

Irwin, Daggett, Yermo, and the Kramer Hills (Scott and Cox, 2008). In addition, taxonomic data for a 

vertebrate locality in the vicinity of the Project area in San Bernardino County was downloaded from the 

Paleobiology Database (paleodb.org) on June 8, 2015. The locality, near Calico ghost town, yielded 

specimens of pack rat and horse from within Pleistocene-age deposits. 

Records Search Results  

The LACM reports that there are no previously recorded vertebrate fossil localities in the Project area or 

in the immediate vicinity of the Project area; however, museum collections record at least three 

vertebrate localities within similar deposits in San Bernardino County near the Project area (McLeod, 

2015; Table 1). Recovered specimens include mammoth, camel, and vole from fine-grained Pleistocene 

deposits. Furthermore, a review of online museum collections records maintained by the UCMP 

revealed that at least three additional vertebrate localities from unnamed Pleistocene age sedimentary 

deposits have been previously documented within similar deposits within San Bernardino County. 

Records retrieved from the UCMP database do not provide the exact locations of recovered fossil 

specimens; only a rough description of the locality is given. As such, locality queries were performed for 

the entirety of San Bernardino County. In addition to specimens already reported from the LACM, the 

UCMP localities yielded taxa of fossil horse, camel, rabbit, rodent, and turtle (UCMP, 2015). Depth of 

recovery below ground surface (bgs) was not provided for the LACM and UCMP vertebrate localities. 

The results of the museum records search and literature review are presented in Table 1.  

Table 1 

Vertebrate Localities Reported from within Pleistocene Alluvial Deposits, San Bernardino 

County 

Locality No. Geologic Unit Age Taxa 

UCMP V3625  Quaternary older alluvium Pleistocene Equus (horse), Camelidae (camel) 

UCMP V5930 Quaternary older alluvium Pleistocene Lepus (rabbit) and rodents 

UCMP V99366 Quaternary older alluvium Pleistocene Hesperotestudo (turtle)  

Sources: McLeod, 2015; UCMP, 2015 

Findings and Recommendations 

Based on the literature review and museum records search results, the paleontological sensitivity was 

determined in accordance with the SVP’s (2010) sensitivity scale. The Quaternary older alluvium 

deposits are determined to have a high paleontological resource potential because similar Pleistocene 

age deposits throughout San Bernardino County have been known to yield significant paleontological 

resources. According to McLeod (2015), the Quaternary older alluvium in the Project area fines down 

from coarse surficial deposits; as a result, because fossilized material is more likely to be preserved 

within fine-grained sediments, fossilized material is not expected in the coarser lithology near the 

ground surface, but may be present at moderate depth within finer-grained material. Therefore, 

substantial excavations (greater than 3 feet bgs) within finer-grained sediments could encounter 

fossilized remains. Further, because the Quaternary older alluvial deposits are potentially hundreds of 
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feet thick in the area according to Dibblee (1960), there is no lower limit for monitoring, unless 

crystalline bedrock is encountered, at which point monitoring would cease for that particular location. 

As a result of the high paleontological resource potential of the Quaternary older alluvium in the Project 

area, further paleontological resource management, including construction monitoring in previously 

undisturbed sediments at depths greater than 3 feet bgs, is recommended (see Attachment 1). 

It has been a pleasure assisting you with this Project. If you have any questions, please do not hesitate to 

contact Jessica DeBusk at jdebusk@appliedearthworks.com or (626) 578-0119. 

Sincerely, 

      

 

 

Heather Clifford      Jessica DeBusk 

Associate Paleontologist     Paleontology Program Manager 

Applied EarthWorks, Inc.     Applied EarthWorks, Inc.  
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Attachment 1     Paleontological Sensitivity and Areas of Recommended Mitigation in the Project Area
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From: Travis Armstrong
To: Peterson, Suzanne
Subject: AB 52 - Project No.: P201900193
Date: Friday, October 11, 2019 2:53:03 PM
Attachments: image001.jpg

 
 
Hello Suzanne,
 
Regarding the above referenced project, we have no additional comments to provide at this time.
 
Thank you for reaching out to our office.
 
Sincerely,
 
Travis Armstrong
Tribal Historic Preservation Officer
Morongo Band of Mission Indians
951-755-5259
Email: thpo@morongo-nsn.gov
 
Morongo

 
 

The information contained in this communication is confidential. It is intended solely for use by the recipient
and others authorized to receive it. If you are not the recipient, you are hereby notified that any disclosure,
copying, or distribution of this information is strictly prohibited and may be unlawful.

For your safety, the contents of this email have been scanned for viruses and malware.



From: Jessica Mauck
To: Peterson, Suzanne
Subject: P201900193 - Expansion to Aeronautics and Radar Test Facility
Date: Friday, October 11, 2019 3:55:26 PM
Attachments: imagef2a867.PNG

Hello Suzanne,

Thank you for contacting the San Manuel Band of Mission Indians (SMBMI) regarding the above
referenced project. SMBMI appreciates the opportunity to review the project documentation, which
was received by our Cultural Resources Management Department on 17 Sep 2019, pursuant to
CEQA (as amended, 2015) and CA PRC 21080.3.1. The proposed project area exists within Serrano
ancestral territory and, therefore, is of interest to the Tribe. For your knowledge, Helendale is the
location of the Serrano village “Cacumeat”, though the project area is further north (about 1/3 of
the way to another village called “Sisugenat” closer to Barstow/Hinkley), and there is nothing to
indicate that the project area will have an impact on the village “center”, if you will. That being said,
there are resources both within and nearby the project area that are worth considering and, as such,
SMBMI is requesting some additional information.

-          Geotechnical report (if required for the project)
-          Project plans showing the depth of proposed disturbance

 
The provision of this information will assist San Manuel Band of Mission Indians in ascertaining how
the Tribe will assume consulting party status under CEQA and participate, moving forward, in project
review and implementation. Please note that if this information cannot be provided within the
Tribe’s 30-day response window, the Tribe automatically elects to be a consulting party under CEQA,
as stipulated in AB52.  If you should have any questions with regard to this matter, please do not
hesitate to contact me at your convenience, as I will be your Point of Contact (POC) for SMBMI with
respect to this project.

Once again, the San Manuel Band of Mission Indians appreciates the opportunity to comment on the
proposed project.

Respectfully,

 

 

Jessica Mauck
CULTURAL RESOURCES ANALYST

O: (909) 864-8933 x3249

M: (909) 725-9054

26569 Community Center Drive  Highland California 92346

 

 

THIS MESSAGE IS INTENDED ONLY FOR THE USE OF THE INDIVIDUAL OR
ENTITY TO WHICH IT IS ADDRESSED AND MAY CONTAIN INFORMATION THAT
IS PRIVILEGED, CONFIDENTIAL AND EXEMPT FROM DISCLOSURE UNDER
APPLICABLE LAW. If the reader of this message is not the intended recipient or agent
responsible for delivering the message to the intended recipient, you are hereby notified that
any dissemination or copying of this communication is strictly prohibited. If you have
received this electronic transmission in error, please delete it from your system without



copying it and notify the sender by reply e-mail so that the email address record can be
corrected. Thank You
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Pacheco, Stephanie

From: Peterson, Suzanne <Suzanne.Peterson@lus.sbcounty.gov>
Sent: Monday, December 9, 2019 2:17 PM
To: Pacheco, Stephanie
Cc: Ko, REENU M; Chov, Steven L; Galli, Michael; Johnson, Suzanne Q; Bansal, Nisha; 

michael.j.bonds.jr@lmco.com
Subject: RE: Warehouse Project, Helendale Radar Measurement Facility, San Bernardino County

⚠ CAUTION: This email originated from an external sender. Verify the source before opening links or attachments. ⚠ 
 
Hi Stephanie,  
 
Here are the comments from San Manuel.  Consultation has concluded with them.  Twenty-nine Palms Band of Mission 
Indians has also contacted me with an initial letter but I tried calling multiple times and emailed them 3 times with no 
reply.  I’ll talk to my supervisor to see how to proceed at this point.  
 
Hi Suzanne, 
 
Thank you again for providing the requested documentation. It took me a bit of time to ascertain the exact project 
footprint, as the cultural report, project plans, soil study, and County notice all show different things. However, I was 
able to figure it out by placing the project plans over some aerial imagery, and realized the footprint is actually tiny 
compared to the larger survey area in the cultural study for which I initially had concerns. Fortunately, SMBMI does not 
have concerns with the proposed effort within the much smaller project area and, as such, simply requests the following 
language be included within the COAs/MMs with regards to inadvertent discoveries: 
 
CUL MMs 

1. In the event that cultural resources are discovered during project activities, all work in the immediate vicinity of 
the find (within a 60-foot buffer) shall cease and a qualified archaeologist meeting Secretary of Interior 
standards shall be hired to assess the find. Work on the other portions of the project outside of the buffered 
area may continue during this assessment period. Additionally, the San Manuel Band of Mission Indians Cultural 
Resources Department (SMBMI) shall be contacted, as detailed within TCR-1, regarding any pre-contact finds 
and be provided information after the archaeologist makes his/her initial assessment of the nature of the find, 
so as to provide Tribal input with regards to significance and treatment.  
 

2. If significant pre-contact cultural resources, as defined by CEQA (as amended, 2015), are discovered and 
avoidance cannot be ensured, the archaeologist shall develop a Monitoring and Treatment Plan, the drafts of 
which shall be provided to SMBMI for review and comment, as detailed within TCR-1. The archaeologist shall 
monitor the remainder of the project and implement the Plan accordingly. 
 

3. If human remains or funerary objects  are encountered during any activities associated with the project, work in 
the immediate vicinity (within a 100-foot buffer of the find) shall cease and the County Coroner shall be 
contacted pursuant to State Health and Safety Code §7050.5 and that code enforced for the duration of the 
project.  

TCR MMs 
1. The San Manuel Band of Mission Indians Cultural Resources Department (SMBMI) shall be contacted, as detailed 

in CR-1, of any pre-contact cultural resources discovered during project implementation, and be provided 
information regarding the nature of the find, so as to provide Tribal input with regards to significance and 
treatment. Should the find be deemed significant, as defined by CEQA (as amended, 2015), a cultural resources 
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Monitoring and Treatment Plan shall be created by the archaeologist, in coordination with SMBMI, and all 
subsequent finds shall be subject to this Plan. This Plan shall allow for a monitor to be present that represents 
SMBMI for the remainder of the project, should SMBMI elect to place a monitor on-site. 
 

2. Any and all archaeological/cultural documents created as a part of the project (isolate records, site records, 
survey reports, testing reports, etc.) shall be supplied to the applicant and Lead Agency for dissemination to 
SMBMI. The Lead Agency and/or applicant shall, in good faith, consult with SMBMI throughout the life of the 
project.  

 
Note:  San Manuel Band of Mission Indians realizes that there may be additional tribes claiming cultural affiliation to the area; 
however, San Manuel Band of Mission Indians can only speak for itself. The Tribe has no objection if the agency, developer, and/or 
archaeologist wishes to consult with other tribes in addition to SMBMI and if the Lead Agency wishes to revise the conditions to 
recognize additional tribes. 
 
Please provide the final copy of the project/permit/plan conditions so that SMBMI may review the included language. 
This communication concludes SMBMI’s input on this project, at this time, and no additional consultation pursuant to 
CEQA is required unless there is an unanticipated discovery of cultural resources during project implementation. If you 
should have any further questions with regard to this matter, please do not hesitate to contact me at your convenience. 
 
Thanks,  
Suzanne  
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