
 

   
   

 

 
 
 

 
 

 
 

 

 
 

 
 

 
 

  
 

2.0:  PROPOSED ACTION AND ALTERNATIVES
 

During the RI of OU-2, the following four VOCs were detected frequently at elevated 
concentrations in soil vapor samples: carbon tetrachloride (CCl4); 1,1,2-trichloro-1,2,2
trifluoroethane (Freon 113); tricholorethene (TCE); and 1,1-dichloroethene (DCE).  These 
compounds generally were located beneath the north-central part of JPL, and were detected in 
soil vapors at depths extending to the water table, which ranges up to 200 ft or more below 
ground surface (bgs). The Final Remedial Investigation Report for Operable Unit 2: Potential 
On-Site Contaminant Source Areas (FWEC, 1999) and the Final Feasibility Study Report for 
Operable Unit 2: Potential On-Site Contaminant Source Areas (FWEC, 2000) contain detailed 
information and data for all of the environmental media samples taken in the characterization of 
OU-2. 

Based on the evaluation performed as part of the FS, the preferred alternative for OU-2 
remediation involves installation of an SVE system.  SVE is the most widely used technology at 
CERCLA NPL sites and has been identified by the U.S. EPA as a presumptive remedy for 
remediation of VOC-impacted soil.  Presumptive remedy status is granted to technologies with 
proven effectiveness, eliminating the requirement to evaluate competing technologies. SVE 
systems are designed to remove VOCs by applying a vacuum through a network of underground 
wells. The VOCs that are extracted from the subsurface in vapor form then are treated before 
discharge to the atmosphere. The proposed system for OU-2 would consist of up to five vapor 
extraction wells and a vapor treatment system. The actual number of wells will depend on the 
results of the soil-gas monitoring program and an ongoing SVE pilot test.  VOCs in the extracted 
vapors would be treated in accordance with the South Coast Air Quality Management District 
(SCAQMD) requirements. 

The SVE system would be operated until the remedial action objective (RAO), established for 
OU-2 as part of the FS, has been achieved.  The RAO for OU-2 is to prevent, to the extent 
practicable, migration of VOC-impacted vapors to groundwater.  Compliance with the RAO will 
be determined by evaluating VOC mass removal by the SVE system, reductions in soil-gas VOC 
concentrations, and changes in groundwater VOC concentrations. 

A soil vapor monitoring program, currently in place, would be used to track contaminant 
concentrations and areal extent of contaminants in soil vapor over time. The monitoring 
program consists of collection and analysis of soil vapor samples from existing soil vapor 
monitoring wells on a semi-annual basis.  The results from the soil vapor analysis will be the 
primary data used to determine when the RAO has been achieved. Also, these data will used to 
evaluate the effectiveness of the SVE system. The sampling frequency of the soil vapor 
monitoring wells may be modified based on VOC concentrations and the variability in VOC 
concentrations between sampling events. 

NASA expects that the preferred alternative, SVE, will satisfy the statutory requirements in 
CERCLA section 121(b) that the selected alternative: 

• Be protective of human health and the environment 
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•	 Comply with ARARs 

•	 Be cost-effective 

•	 Use permanent solutions and alternative treatment technologies to the maximum extent 
practicable 

•	 Satisfy the statutory preference for treatment as a principal element, or justify not 

meeting the preference.
 

Because SVE is a U.S. EPA presumptive remedy, the only other alternative considered for OU-2 
was “no action” (NA). This alternative includes the soil vapor monitoring program described 
above as part of the preferred alternative, but no treatment technologies to remediate VOCs in 
vadose-zone soils.  The soil vapor monitoring program currently in place would be used to track 
contaminant concentrations and areal extent of contaminants over time. The results of soil vapor 
analyses would be used to evaluate VOC levels in soil vapors to adjust the sampling frequency as 
appropriate. At the end of five years, sampling would be either reduced or ended, depending on 
data from the first five years. 
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3.0: AFFECTED ENVIRONMENT
 

The JPL site is located within the San Gabriel Valley, in the eastern part of Los Angeles County.  
It is located between the city of La Canada-Flintridge and the unincorporated city of Altadena, 
CA, northeast of the 210 Foothill Freeway near Pasadena, CA. Figure 1 is a map of JPL and the 
surrounding area. 

JPL is situated on a south-facing slope along the base of the southern edge of the east-west 
trending San Gabriel Mountains at the northern edge of the metropolitan Los Angeles area. The 
Arroyo Seco, an intermittent streambed, lies immediately to the east and southeast of JPL.  
Within the Arroyo Seco east of JPL is a series of surface impoundments used as surface water 
collection and spreading basins for groundwater recharge. Residential development, an 
equestrian club (Flintridge Riding Club), and a Los Angeles County Fire Department Station 
(Fire Camp #2) border the JPL along its southwestern and western boundaries. Residential 
development also is present to the east of JPL, along the eastern edge of the Arroyo Seco. 

3.1 Land Use 

JPL comprises about 176 acres of land.  Of these 176 acres, about 156 acres are federally owned. 
The remaining land is leased for parking from the City of Pasadena and the Flintridge Riding 
Club. The main developed area of JPL is the southern half, which can be divided into two 
general areas, the northeastern early-developed area and the southwestern later-developed area. 
Most of the northern half of JPL is not developed because of steeply sloping terrain (see Figure 
1). 

Currently, the northeastern early-developed part of JPL is used for project support, testing, and 
storage. The southwestern later-developed part is used mostly for administrative, management, 
laboratory, and project functions. Further development of JPL is constrained because of steeply 
sloping terrain to the north, the Arroyo Seco to the south and east, and residential development to 
the west. 

Located at the northern boundary of JPL is the Gould Mesa area. This area has widely separated, 
small buildings and is used primarily for antenna testing.  The distance between buildings is a 
result of the terrain and the need to isolate transmitting and receiving equipment.  The relatively 
steep mountainside between Gould Mesa and the developed area at JPL is unpopulated. 

Presently, more than 150 structures and buildings occupy JPL.  Total usable building space is 
approximately 1,330,000 ft2, of which about 40,200 ft2 is occupied by trailers and vans. Figure 2 
is a facility map for JPL. 

The primary land use in the areas surrounding JPL is residential and light commercial.  Industrial 
areas, such as manufacturing, processing, and packaging, are limited. The closest residential 
properties are those located along the western fence line of JPL. The nearest off-site buildings 
are the Flintridge Riding Club and Fire Camp #2, both located approximately 100 yards from the 
southern border of JPL. The total number of buildings within two miles of JPL is about 2,500, 
primarily residential and community (e.g., schools, day-care centers, churches). 
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 Figure 2.  Facility Map of JPL 
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3.2 Regional Demographics 

There are approximately 6,100 full-time employees from Caltech working at JPL.  There are also 
nearly 60 federal-NASA employees, 700 students, and 2,100 subcontractors.  The subcontractor 
workforce represents about 42 companies. In 1993, the regular, full-time workforce was broken, 
approximately, into the following demographics:  4,560 Caucasian; 650 Asian; 470 Hispanic; 
370 African-American; and 40 American Indian.  No demographic information was collected for 
contractors (NASA, 1994). 

JPL is bordered on the west by a residential neighborhood, on the north by the Angeles National 
Forest, and on the south by the Flintridge Riding Club and a Los Angeles County Fire 
Department Station (Fire Camp #2). The eastern border of JPL is next to the Arroyo Seco, a 
typically dry riverbed. Residential areas of the three nearby communities, Pasadena, Altadena, 
and La Canada-Flintridge, are within 1 to 3 miles of JPL (see Figure 1).  The total population 
residing within 1 mile of JPL is 9,500 people. The population residing within 2 miles of JPL is 
17,000 people, and the population residing within 3 miles is 20,000 (NASA, 1994). 

Major sources of employment in the area surrounding JPL are office, retail, and service centers, 
primarily located within Pasadena. About 30% of JPL employees reside in Pasadena, 7% reside 
in Altadena, and 6% reside in La Canada-Flintridge.  Residents of Altadena and La Canada-
Flintridge generally are employed outside their home community, except those conducting retail 
businesses or professional services for their respective communities. 

In 1990, the population of Pasadena was approximately 131,600 and was broken down into the 
following demographics: 61,300 Caucasian; 35,900 Hispanic; 23,400 African-American; 10,200 
Asian; 4,000 American Indian; and 400 other. The average income was about $50,200 per 
household, $59,200 per family (NASA, 1994). 

In 1990, the population of Altadena was approximately 42,700 and was broken into the 
following demographics: 20,900 Caucasian; 16,600 African-American; 6,000 Hispanic; 3,200 
other; and 200 American Indian.  The average income level was about $44,100. The population 
of La Canada-Flintridge in 1990 was approximately 19,600 and was broken into the following 
demographics: 16,000 Caucasian; 2,400 Asian; 900 Hispanic; and 100 African-American 
(NASA, 1994).  The average income level was $79,000. 

3.3 Meteorology and Climatology 

The San Gabriel Valley has a semiarid Mediterranean climate characterized by mild, rainy 
winters and warm, dry summers. Rainfall in the area is variable, although it typically averages 
about 15 inches per year overall (Boyle Engineering, 1988). Rainfall in the vicinity of JPL is 
slightly higher than for the City of Los Angeles, averaging about 20 inches per year. The higher 
amount of rainfall near JPL results from the orographic effects generated along the southern 
slope of the San Gabriel Mountains. Roughly 80% of the precipitation occurs between the 
months of November and April. 
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Temperatures in the San Gabriel Valley are relatively mild, with August typically being the 
warmest month and January the coolest. Extremes for the area range from about 30oF in January 
to 105oF during the summer months. Wind patterns change seasonally in both strength and 
direction in response to normal seasonal variations in barometric pressure systems.  Generally, 
winds are mild throughout the year, characterized by ocean breezes (onshore) during the day and 
land breezes (offshore) at night. 

Occasionally during the fall, the area is affected by the Santa Ana winds.  These winds occur as a 
result of strong high-pressure systems moving into parts of Nevada and Utah, creating strong, 
hot, dry winds from the northeast. Santa Ana wind speeds through Arroyo Seco have reached 
more than 100 miles per hour. 

3.4 Geology and Seismology 

This section discusses the geology and seismology of the area surrounding JPL. Figure 3 is a 
map of the regional geology and physiography. Figure 4 is a geologic map of JPL and the 
surrounding area. 

JPL is located immediately south of the southwestern edge of the San Gabriel Mountains (see 
Figure 3). The San Gabriel Mountains, together with the San Bernadino Mountains to the east 
and the Santa Monica Mountains to the west, make up a major part of the east-west trending 
Transverse Ranges province of California. This province is dominated by north-south 
compressional deformation. 

The San Gabriel Mountains are primarily composed of crystalline basement rocks. These rocks 
range in age from Precambrian to Tertiary and include various types of diorites, granites, 
monzonites, and granodiorites with a complex history of intrusion and metamorphism (Dibblee, 
1982). The northwest part of the San Gabriel Valley, near JPL, is composed of about 1,500 to 
2,000 ft of Cenozoic alluvial-fan deposits that unconformably overlie the crystalline basement 
complex exposed in the San Gabriel Mountains (Smith, 1986). These alluvial deposits typically 
consist of poorly sorted, coarse-grained sands and gravels, with some finer sand and silty 
material. Clasts within the alluvial deposits range from silt size to boulders more than 3 ft in 
diameter. 

Periodic tectonic uplift of the San Gabriel Mountains has occurred during the past 1 to 2 million 
years.  This uplift is responsible for the present topography of the area (Smith, 1986). Most of 
this uplift has occurred along north- to northeast-dipping reverse and thrust faults located along 
the south to southwest edges of the San Gabriel Mountains. This system of faults along the 
southern edge of the San Gabriel Mountains is the Sierra Madre Fault system. The Sierra Madre 
Fault system separates the San Gabriel Mountains to the north from the San Gabriel Valley to the 
south. 

3.5 Hydrology 

This section discusses the hydrology of JPL and the surrounding area. JPL is located in the 
northwest part of the Raymond (Groundwater) Basin (see Figure 3). 
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 Figure 3. Map of Regional Geology and Physiography Around JPL 
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 Figure 4. Geologic Map of the JPL and Surrounding Area 
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